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(57) Abstract 

Novel proteins (CRTI, HRPI and GADII) showing elevated expression in the course of carcinogenesis; novel genes encoding these 
proteins; antisense genes of these genes; antibodies against these proteins; and a method for monitoring liver cancer by using the 
above-mentioned proteins, genes or antibodies. Genes expressed specifically in rat liver cancer are extracted and those showing elevated 
expression in liver cancer are isolated. Their cDNAs of the full length are obtained and thus the base sequences of these genes are 
determined. Thus it is confirmed that these genes are those specific to liver cancer. Further, the amino acid sequences encoded by the 
above-mentioned genes are determined and proteins having these amino acid sequences are expressed in recombinant Escherichia coli . 
Furthermore, antibodies against these proteins are constructed. Then it is clarified that the expression of these proteins can be detected by 
using the above-mentioned antibodies and the onset of liver cancer can be monitored by detecting the above-mentioned genes. 
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8 i . mmm<D&?m*§r i ^is^cot ^ ;w&n\^-&^x iu< tensor 

K^5mRNA*SjESjjWJte{CW:^T^^j|«)ia^i3V^TliJD LTV^5Z <h &9&mt 

-r a Mies i \zmm<vm&mxhz> B 

8 3. mjfe 8 0-8 2m*i";fta»— oK1E*fetf>ga«& = — K-r$&Sffi?iJ£ 



14 



WO 97/10333 



PCT/JP96/02654 



8 4. BUIB8 0-8 2 W-fM*— oKLiS*fetf>g&K<E>'># < £ = — 

K^5£*E^J&-£A/-efcSDNA-Cfco-C\ «DNA^^gaf 

=« — Kt5RNAiW^y^Xt5iiSr1tti:t6DNA"C*>S. 

8 5. ia^J*Offi^J#-^8-e^$n-5^SBB^J^^t?DNAT'fc5 0 

8 6 . B2?iJ^OBE£iJ#^8t^i2ifc<Di£&ga?iJ<D7 2tS(DA*^ 1 5 5 0#l 

OG*-Ci£SIE^I^^tfDNA-efe6o 

8 7. Bute 8 0 — 8 2 (D^-fthfr — dK1B<R0>£ B K£ = — K"f" 3ffigiS?(|fD 
5 ^ili^-rs 1 2ttE««±*»e>JSfcO loGCM*^ 3 0-7 0%-eJb5DN 

A-efc^ 0 

8 8 . «u|2 8 0-8 2m*i";h,a»— ol£lE*c<£>gaW£r=» — Ki" 5*g£K?U<D 
5 5 1 6 SiW±d » & J« 9 loG C ^lf*^ 3 0- 7 0%Tfc5DN 

A-CfcSc 

8 9. &&m<D&m&*8^&ztizi&mmw<r>5*><DmiiE-rz>i 2m&sx± 

^^OloGC^WS 0-7 0%T*fe5DNAffc5 o 

9 0. iB^^E^J##8^$nSlfiSE^0 9*>^iS«lE-t--5 1 6i£S£*_h 
rt>£>/&9 IoGC^*5 3 0— 7 0%-Cfc5DNAtfc5 t 

9 1 . <k¥&m&ti1Ztil16i8 3 — 9 0©l>tn^- o(^|E«t£DDNA-C$>5o 
9 2. BU IE 8 3 — 9 0©^fn^-o|l|Et©DNA(D7>f-fe>^DNAt* 

9 3. buIE 8 0-8 2C0V>-rn^»^— oi^lE^OMaW^rn- K-TSMffi^iJ^ 
^•C/£5RNA-?ife5. 

9 4. huIE8 0-8 2 ©l^f^- o^lE^^Me®^^— K"T 5t£&§B?iJ(D 
9 5 1 2*&m£Uifrhf& l 9 loGC^W3 0- 7 0%f*)5RN 

A"Cfe 6 0 

9 5. U&IE8 0-8 2<^V>-fn^— o[ci2^C0S6K^=— K"T -546SE^J^ 
5*>©I«t5 1 6H^±A^^!)IoGCtW3 0-7 0%t'fc5RN 
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9 6. titztitltZ 9 3-95 (D^f ^-oi:Ei©RNAtfc5 0 

9 7. huIS9 3-9 5 cO^-fiX7i^-o(Cfe^(DRNA(DT>^-ir>-^RNAT* 

9 8. B&IE8 0-8 2<D\,^tifr-^Kmm<nW&m^&mz.fcfc^%fafr 

9 9. t hGAD I I b ^#mti-SBuffi9 8 t!lflB««)ttflCT*> 

10 0. HfffH8 0-8 2 ©t>i"H*»lc:i5<ftO«eK*-tfeW-t-5^&-e*>o-C. 

ioi. pifLtb^iwmgjj^ic^ft-r^suiEs 0-82 (Dh^-mfa—o\zmm<D 
Mwx^ (Diktat mx* & z 0 

10 3. mj|B8 0-8 2 <D\,^Ttlfr — :>KIBtttf>S 615: = - Kt5RNA^ 
Ktat5*fttfcoT. BfrtB8 3-9 1 mvfna^aEtfeODNA&^n— 

10 4. Pi?L»b^l(Dm^f iw#^Ei-5HtTlE8 0-8 2 0^-fn^-o(;|E«cC7> 
161^^- K-T6RNA^grlE8 3 — 9 1 «3V^i"n*»^lE«t©DN AtT'o — 

io5. ^?L«i^^«a«i^ffFKiiaafe-efc5^ b*mwLb-tz%m\ o 4 trie 

ffi CD # ><D <& fcti ^ t? *> 5 o 
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WfitLfCo :*ifeoff*i:»*«i4Seft(i, *ti-?ix, 5yFCRTl, 7 
yFHRPI. 7-^GADI I RTjt YGAD I I <hi%£ Lfc 0 ^n^OSfi 

tltt^o ^oT. *«Wti*5V>T¥BtL^S6K- (CRT I XttHRP I) \Z 

<2)S2?im^f2icC£>i£Sge?iJ£ 3 0%a±. L< (3 4 0 %UA_k(D*^ a 

SfcOMlKJ: 5 XIIAI^I^ fMo 1 e c u 1 a r C 1 o n 
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ing 2nd Ed i t i onj (Cold Spring Harbor 
Laboratory Press, 1 9 8 9^) 15. 1 ~ 1 5 . 1 1 3 K £r 

ti\z.J: vmtfV*? Kj55=,— Ki-5aeKSr**5*5 Zti^mxh^> 0 

-r<s 0 

CRT I , HR P I , GAD I I £ = — Ki-SjUH^fi, ^ 
*l^:Jx±-e5£*ELfcCRT I , HRPI, G A D I I £ = - K"T 5ite^T-fc 5 Q 

*3S9!i*» stneco^en, ep^crt i , hrpi so^gad i i wmimt^ic 

t^t)©tfc5 0 L3t^oT, *1P^»CRT K HRPI, GAD I I izM1~ 
Id J: «9-e/ ^ u-^r-^jTEfr^M^^X^^ (#J;lfi\ [An t i b o d i e s 
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A Laboratory ManualJ (Cold Spring Ha 
rbor Laboratory Press^ 1988) Chapter6£r 
mm) o Lfc« s o-C**«©CRTI, HRPI, GADI Ill^f^^ili 

CRT I . HR P I XtaGAD I I (D^m^o^Ttt. fit#£rffl^ Strife, $ 
tttt&ffl^ Soffit LTIiA«:fi«Jtli, ®«&ia#® eK{^-r2)fiift:^fflv^T 
^tt^TC^ (RI), S*if> T bL<tt1gytVoM (F I 

mmRfc&mm viztiLft&m^z&mk lth, 0*1*1*. elisaw^> 

*V-£ — >ft^RT-PCRfe (TCurrent Protocols 
in Molecular BiologyJ (Greene Publish 
ing Associates and Wiley— Interscienc 

e) Chapterl5) Xii^ VIM" ^^^J V ^'-fif-v-B (IrJ#C 

h a p t e r 1 4) ^(ffj^^. 
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5-ioxssc (s s cmm<D&f&ft<Dmm& 5 ^ i oi%T*$>z>) 

5-10xDenhaldt' s 

lM^T©t°nyy^tM)!>^ ( P H6. 8) 

3 0~5 0%(D^A7; K 

0. 1~1%WSDS 
**J 1 0 0 fi g/m 1 MM t RNA 
I5l00^g /m 1 f&^ttDNA 
SJ&i@.^3 5^^L4 2*C 

5 0 1 B#f§1 1 0 ^WT 

d^-f -7' y y-t if — 3 

5~10xSSC 

5~10xDenhaldt' s 

lM^fP^Kth^A (pH6. 8) 

3 0 &~ 5 0 °a/VA7 5 K 

1%^T©SDS 
m 1 00|i g/m 1 US: t RNA 
ftJl 0 0 n g/m 1 IfttDNA 

1x10 s ^^L2xlO f cp m/m 1 c DNA^n-y 
K/fcifi* 3 5 L 4 2*C 

sj£b#rsi i 2 B#fj,m± 2 o rnmxr 

&*3, _LIEO^#CD9^, t^ny^^hyr^i, ( P H6. 8) , XliSDS 
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CO 3ft =?■ CO ^ tB CO fc * ( w ffl V n 5 ^ d — :/ J4 D N A ~C t> R N A T? t> if *> 6> T? 1> ffl V * 

St, t hco^V A<^463EIRtt3 x 1 0 9 fiirl^liti/^. 16i£S(ODN 
Att4 ' 6 «Mq£-f 5<OT\ r<&fi$£>DNAj&s*>*Uffc hcOSSfr^Tf&SiJ 

•So 

*^P^60T^^ir^^DNAXi4T>^ir>^RNA ( aTP]# TT 
NA<0-^^MLTtiMW^ffi£ia?iJ^^TL, RmRNAl:^^!) ^Xf5 
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h<DAW$.L\,\ #{^«F* L<(i, HCRTI, HRPIXIiGADI 

"C^5o &*5. ^o-^am 12tia±IoGCtf^3 0/«fV^t7 
0%-C*>5 L< % i 6M«lloGC^i!3 0 fcl^L 7 0%T* 

*a*fciSIRtt, fcfflJJSiSiatt, *S^©'>4 < H i ois«ft tnfcRiftTibs ; 

H n Antisense Research and Applicati 
onsj (CRCfflJK, 7uVy, 1 9 9 3^) lCia*t<£>;fr&&flH^5 r t 

m*-\£. ^MODNA^RNA-Cfonil ftf Ml^ffl LT^Lfc ^ 
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¥£-J&m (Mz.it. x-^r>x/i/-7-^f/*y|il3 9 4i) Sr^fflLT^T 

xmf&n v\ nhtitz.&i&mmtt&ft? vy^-yj -^&ffli^cHP l c 

fb^M^AT^Sf^tLt, m*.t£, l ) ftfWL 2 ) *?vHfc, 

3 ) ^=^v-y-vfb> 4 > HDysii 5 ) -gitmmk (7/wtvt-f>, n 

t^I*-* Kfc«tt>*^^#^) % 6) T^/fb, 7) y^IO 
S&OtCg&LfcDNA, RNA©W±i LT^ff b*x£ 0 

i^CiAT't^ftmiLtlt #i;il±\ 1 ) t'^Wt, 2 ) 

3 ) i^^v-y^;^ 4 ) MV>mfc. 5 ) *3t«H«Mk (^/i-^-u 
ir^>, n-^;>, ^dri?-^U^ K*5<fcl^ewf£#<£) , 6 ) mmWMt (T 
^!J7^-^77^-if) ^ii:iif^ti5„ 

tic, ±$e,<D{t^&m&ft v\ ge^j^tc^^nfcDNA^-w-b^irs^s^w^ 

ftflli $ ixfc D N A R t>* R N A «t 05 ISIS |C "a i? <E> -? *> -5 0 

CRT I, HRP IXIiGADI I tf>*fctt»fc. «t S&OilfTlSa^^ — * - |:o 

iZ&ynTLZo Sfn, CRT I, HRP IXIiGADI I j8*ttl&*fc5H&Xtt«C 
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ttiZtiSiM^-iZte^ ScHfOikftOC R T I , HR P I XIZG AD I I <D^M 
CRT I , HRP I XJ2GAD I I (D&mjjfe (fctffcSrffl 1^5 mmKfc* 
<tv\ 

1 . IFF* 7 y hcoftm 

iff* 7 ^ Mi, y>v Y-7t— ife (TNatureJ Vol. 263, 1 
976^, pp701~703) ^li LtftlLfc 0 Hl^iCfi, 5®B<DVs 
^5—?k*7vY (mmi&mW \Z.V*-^>V-Yu^*> (DEN) &/&il£F**&# 
U ~ 2 -T ^ y Tir^vl- 37;M"1^> ( A A F ) IrO. 0 2 

JfcLfc, DENM1 2, 2 4, 4 8 B#flS1.K.tf 1 . 3, 5, 7*^KJffj«*& 
MffiL, &»RNAUBM(£teffiLfc 0 

*fc)t«*tl!8i: Lt, JE^^tim^^-t-ff^ffFli^, S^Sf^^l 2, 2 4, 

2. RNA^fSS^ 
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^RNAIt (TM ethods in enzymologyJVol. 15 
4 (academic Press Inc. , 1 9 8 7f) p p 3 — 2 8 Mf£ 

( 1 ) #ffFM& 3 gfo^Ii^t^L. 1 0 0 m 1 O 5 . 5M GTC 
^ (^T-^yfti/T^-hS. 5mM, N-7^^t/^i/y0. 5 
%\ 2 5mM^i>itM)>>A > pH7. 0) (^P^L, ^ y * — 

(2) j§«ESr, 3 0 0 0 rpm, 1 0 ^ig^Bf L fcf&. ±i^?rSW2 8 

ffl^'frW (^y^-ryi) KAn^TJoV^Jtfi 1 . 6g/ml 

50%, 1 0 OmMxf l^y^T h U 7A (EDTA) (pH7. 

0) ) 12ml|:lfL, SW2 8^y^n-^-^l^2 50 0 0 rpm, 
2 4^, 1 5 0 CT^StS:tTorc: 0 

(3) ttm®>&, 6 0 0^ G TCSit^^L, 1 5 0 0 0 r p m 
Tifi<iM>JltU ^M^^HUIXLfCo lMltSS^ 15^ Kx^/-;M50/i 
1 &*D;L, 1 5 0 0 0 rpm, 1 0 a-WiS'L^AI U jfcJK&HJJR Lfc 0 

(4) ~ (Ditm^. ii^* (fi3ml) ©TEM (1 mM T r i s -C 1 
(pH7. 5) , ImM EDTA) f^T^L ($£H"-5 ^ "CT EMifc&1X\X.ti) , 

1 5 0 0 0 r pmT*3t^Htb. mm^tt*\zm Lfc 0 

(5) M^<t 37 ^ 7 — /P/^ n P^^A^r^-g-L. 15000rpnu 

i o^ss^atu mmnttzwitiL^tZo 

(6) 0^1O3M» h U (pH 5. 2) Sr^Px., 2. 
5fgfiO^* ;—/V*1m7L. -2 0tX*2 0^*Stft, 1 5 0 0 0 rpmti| 

£>U -8 0r-t:^#Lfc o #ffI^t)5-7nig^RNAiS# bnfc 0 

(7) po 1 yA RNAIt ol igotex dT30 super™ 
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lU^fc Hmgt ol igotex dT30 super ™£ 7 5 0 
H^tpolyA RNA^ffiM^TofCo #ffF»Cj3^T, lmg© 
iRNA^f,fi2 0 fi gcDp o 1 y A R N A fr'&bthtLo 
3. cDNAt^h7^->3> 

W.h<Djjfe ( TAna 1 y t i ca 1 B i ochemi s t ryj 
Vol. 214, 1 9 9 3^, pp58~64) Cl* C Tfro fc (Z<DXfHkiiB\ 

(Dffl^fctffiiftipolyA RNAii, 7#fljff#, RlttEttflrlfcW 
(Dl^p o 1 y A RNAit ^it^rl o ligotex dT30 supe 

©Bf^<^ cDNA-ol igotex dT30 super ^ — ^ 

•^-^^-^■v' If (^jgiglUO f p o 1 y dC t a i 1 £tt 

*DU EcoRI- (dG) 15 r7-/7-^Taq^!)^7-f {s< — *ci/^,v 
T*tyxi©cDNA^Lfc 0 

'(Dir^x^c DNAt JE1%fft18t(D c DNA-ol igotex dT30 
super ™(DP^-C!£c D NAt7* h ^ ^ 3 >a££*To fc 0 

(DMifetlfc c DN A^liE c o R I - (dG) ..RVXoh I - (d 
T) 3 0©S/7^-7-^i^TPCR5Ji; (TCurrent Protoc 
ols in Molecular BiologyJ (1 9 8 7^ Gree 
ne Publishing Associates and Wiley— I 
ntersciencett) Chapterl5 IvliSiiO^&KJtS CTi#tI Lfc 0 
PCR©^ftfi> «T©M©M-C, lt^7/^9 4tt9 0f>\ 5 
fti:72t-C3MJL^t?>IitLt < 2 ^/Wfrofcc 
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c DNA^ 6 9 u 1 

lOxTaqgfjS (/^yx;w-i) 10^1 
1 . 2 5 mM d NT P 1 6 /* 1 

EcoRI - (dG) , 5 ^7^v- (2/zg/MD 2 ju 1 

Xhol - (dT) (2^g/^ 1) 2/il 

Taq^^7-f (5uAl) 1 // 1 

fft 1 0 0 ji 1 

(2) ®t7-h7^^3 V^S^, »6>Hfcie : f7^7'7 U-£E c o R I 

3te^-»« 1 0 u 1 

lOxH buffer 10// 1 (SMittSi) 

EcoRI 5 ft 1 

7 5 n 1 
tflOO// 1 

KfemSL 37t 

<DE c o R I %}m&, 1 OOju KD7x/-/b/7 0D7*^^?r^L, 1 
5 0 0 0 rpmT'MlU Lfc c ;©M(:iO,il<D3 

Mgfglt h !) 7^ (pH5. 2) Srfln*:, 2 5 0// 1 ^^/-HilPM, 
1 5 0 0 0 r p mX'T&'bftMlsitmZmtiLLtZo 

<a#«*K*&ft?£ii:fc„ wnSrTIB*aj^O«ft LT 3 HftSffcS-fr, Xh 

o I -CWrLfco 

ate^s* 75m i 

1 % B S A 10/il (SjSit») 

lOxH buffer 10/il 
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X h o I 5 n 1 (SS3t«) 

ft 1 0 0 n 1 

-fife 

(3) 1 0 0 // 1 0:7^ /— a n^/Wi^j^L, 1 5 0 0 0 rpmf 

(p H 5. 2) &AD;i, 2 5 0^ 1 (D^f> S—/U&1m 7t1t'&, 15000rpm 

4. V-zfY?? >a ^(Dite^tf)^ * (E>i*A 

(1) pBluescr ipt I I ^ * — h 7 * v 7 — >W c o R 
I, Xhol (!£«Jt») -C^OWfLfc, «D»r*frtt, 3. (2) T-^Lfc3;#£- 

(2) Wm&frtz pB 1 u e s c r i p t I I * — <DWmi*<Dl!t.V ^-{t: 
Abacterial alkaline phosphatase (^^Sia^ 
) Sr/Bl^T, 6 5tTl mjSIRfc&ltXftot^ 1 0 0 /1 1 i7)7iy — jv / 9 
ou*/^^L, 1 5 0 0 0 rpm-el^iL, *»«tt^«r@iRLfc. 

(3) :«:iOn lCD3MSt^hy^A ( P H5. 2) £#0;^ 25 

0 m 1 /— /wsr^io*.fc». 1 5 0 0 0 r pm-emfoftmvttm&iBmL. 

7 0%^* ;—>v 1 m 1 -Ctt:JR«rj5fe^bK*iLfc«, 1 0 On g/^ 1 

(4) 3. T-#e>nfcit^7-i' ^7 y -uowf, «lv ^mt^n^tz 

pBluescr ipt I I $ — ^ 1 igat ion pack™ (B&i? 
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^m^m\ 4. (4) T'Rj£i5 J £ti%.Jfcm&i£X. E. col i JM109 

o^ffy i^mmm) \zm&L. *l±x*3 o#m. 4 2 < ctm 5#ra, 

*_tT? 3 5)WSJ[£;§*fct> SOCttF»9 0 0 /i 1 Srinx., 3 7t, ib#wie#. 
— £E. col i J Ml 0 9CiALfc„ E . c o 1 i JM1 0 

6. ite^F-^ttm 

T>t°->y > (fP^MUfti) 100/ig/ml 
I PTG (SgigM) 0. 1 mM 
X - g a 1 (^gJSJR) 0 . 0 0 4 % 

(2) 2 0 0 oaMMRU #^ t°^> U y^l00/i g/m 1 £t* 

2 m 1 (DL Bmi^mmX^mmi^tzm. rMolecular Cloning 
Second EditionJ (Cold Spring Harbor L 
aboratory Pressl 9 8 9¥) Chapterl \Z.W&(DT >vts 

7. Ky^DyF^^y-^yy 

(1) ttWLfctt^Ji, Bio Dot Kill) £fflv>T#* 2 

ae^^^tt^-erfes, uv^n^yy*- (^f7^^-yi) ^i^ass: 



29 



WO 97/10333 



PCT/JP96/026S4 



(Do. lMTkmik-t-bvvj*, o. 1 5 mt-i-hv $j*mmz 20 

©-tOfSL 0. 2M Tris-Cl (pH 7. 5) , 0. 1 5M*S!lftt b 

(2) 2. T?f£«LfcJIT*p o 1 y A R N AXtfjEfifffFH p o 1 y A RN 
Ai^ MttCTP (a -"P- d CT P) (T-7^^A$!i) Irl^tAMV 

lyA RNA^tcDNAyu-^iLfco 

(3) (1) T«^--r >lrH^Lfcie^t (2) -CtfsJSLfccD 

5 x S S C 

5xDenhaldt' s 

0. lMtfnll^th^A (pH6. 8) 

5 0 %*/PA7 ^ K 

0 . 5 % S D S 

1 0 0 M g/m 1 mn t RNA 

10 0^ g/m 1 fttt^rttfDNA 

SJ^^ 1 H^IHJ 
5 x S S C 

5xDenha 1 dt' s 

0. lMfnUyith^i, ( P H6. 8) 

5 0 %*;1^T 5 K 

0 . 5 % S D S 
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1 0 0 ix g/m 1 m& t R N A 

10 0^ g/m 1 Ittt^rfliFDNA 

(2) t^lLf:cDNA^n-y (5 x10 s c p m/m 1 ) 
R/£2&^4 2°C 
BLf&mm 1 6 B£RS 

(5) *:(D&^ t^n>^y^7yH* 5 0 0ral(D2xSSC (0. 1% 
SDS^tr) , 0. 2xSSC, 0. 1 x S SC(D»)df ntlfil3 0 

8. i£SE?iJ<7>i&£ 

^SBS^JO^^ti, fMolecular Cloning Second 
Edi t ionj chapterl3 SB ft C T*to 7t 0 Hl^tCfi, 

^^nfcfF«£o c DNA7"d- ^<tO^-a**<D#^ite^^>*S*BE?iJO^^fi, 
T7sequence kit™ (77/W->7l) l^T v'T^^rv'* — 5: 

^^-ST'pB 1 ue s c r i p t I I ±lzWA L fciHS^^cDBa^J&Sc^ 
Ix-o 7c. □ 

9. *^E-n^— fi£#f 

^^^nfcjte^cO^SBB?iJ?rDDB J (DNA Data Base of 
Japan) <Df— * s< lCR8£-r& C t X\ *^ny-)j||f^ot 0 ^ 

I5GADI I L7=. 0 ^nw^iHS^o^T, ^itfc^^ft 

10. c DNAv-T ^9 U — tfM^SSi 
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DENMZ^^fffjUaii^itijLfcpolyA RNA 4 u gfrh 

(1) ^v^^^y-r-r-^ffl u mm&Rj&. DNA^y^-fias 

D N AMSJSl: J: 5 -*i c D N A S:^ L , :OcDNA«CNot I 
/E c o R I TV?* — &tt1Xl-t-Z>tc!t>T 4DNA7^y-^feI^y^ ^ 

u*^- k^-^-— t?*aa«rfTofc 0 rtu^t ^si:e co ri ummmmmmt 

&m-tZ> c DNA^fc 

(2) -<DcDNA£r x ig t 1 H p— — ^— (77^^78) 
(IT4 DNAU #-if£/B^T*f AU GIGAPACK Gold™ (^h7 
* v 5 — ^M) SrJfl^T^y — v 5 V^Srfr t\ X 77-^W^t c DNA^^A 

1 1 • iSfc^OSMt 

iHE^O^iBtii [Mo 1 ecu 1 a r Cloning Second Ed 
itionJChapter2 lzUi&<DjjmKm C Tif o fc 0 £*Tfc-t <D|§!E^£- 

(1) 10. T*ftSltfccDNA^^tf7^7'7y-^Yl 0 90 r-TCil 
^S5tt$*fcSb, 0. 7%^^^r^tfNZ YJ^ifetc^^L, 1. 5%*^^^ 
NZYMT-lz-Hli^fc, 4 2tt"6Wt^9:i:t'cDNAlr^l 

7c 0 

(2) r<D:7^i^-£7RgHfc-7- h U H?77-^roc DNAM$t 
tZo m&.<D4km*7. (1) ^ffittCD^tlWIU-efTofc. 

(3) ttt$tfccDNASr7 5t;T*2l$ri^ILT@^L, M7!J^ 
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±1B©»f^«:, 3ocDjft^, ElUbCRT I , HR P I St^GAD I I Mfc? 
1. 3te^-<o^*H« 

CRT I fce^^o^T£AT<Z>*f££fTV\ iSe^^^*Pi3gbfCo 

(1) IfclfcW 1 1 1. (4) Xtt (5) tNZYMilMHfcT 0 

9 - * a>e> mux t a 7 r — ^ & s Mmmzmm u fc c 

(2) (1) <DMffim5 0iuliY1090r -^§12 0 /* 1 £2g^U 3 
7t:, 1 5«iLt„ 

(3) -ttf>|fe, lOO/ig/mlTyt'^Dy^tflOmlNZY^il: 
(2) -C»£-Lfc»iftS:f*U 3 7t:-t?6I^IWJS*Lfc 0 

(4) 8 0 0 0 rpm. 5 #Rfl is >L>SHNt U ±*#£®UX Lfc„ 

(5) ^_h?fj^ 5M N a C 1 £ 1 m 1 , }) zl?- U ? V a— /V6 0 0 0 
£ 1 . 1 g fcatlx.* ^>Lfc 0 

(6) ^^SrTKJiiC 1 NfK®^> ^(D'fe lOOOOrpm, 4tt"2 0#ffS3 

(7) fctJRSrlellfcU 7 0 0 n i <DSM&m\zmm\^tz 0 
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(8) ^BJhW5oo/i itoitxmftL, m^tzxmm&mfrLtz. 

(9) 5 0 0 0 rpnu 1 0 ^IWiS^Bt L . *4i fclUHX L fc c 

(10) lmg/ml RNaseA. 5 m g /m I DNasel 

l M 1 foiDx.^ 3 7t-C 1 TOlLfcO^^ 20%^ 
y xu^-uz/lfy 000 (0. 8M NaCl) £600/^1 flP;L, tK± 

i~3 0«ILfc o 

(11) 4 < CT\ 1 5 0 0 0 rpm, 2 0 ttmi&'bttm Lfc&, i£J&£[H]l{X L 

tz a 

(12) ;»«!;5 0 0 m1©SMM 50m 1©5M NaCK 5 0 
fj. 1 £0 0 . 5M EDTASriDx., 3Li^ 4 0 0 /z 1 <D 7 ^ / — /U^p itjf^ 

(13) ^i^fiflSOOOrpm, 5 ^fHJiS'L^BI L tz^k. *J1£[e] 
lKLfc 0 MwlmlOx^z-^^Dt, 1 5 0 0 0 rpm, 2 0 ftffli&'b'ft 

(14) 7 0%x^/-;Hmlt^^t, lOO/i 1©TE»« (T 
ris-Cl P H8. 0 1 OmM, 1 mM EDTA) iZttm&mfrL, D 

2. CRT I jfifc^tf)^* — <DW A 
CRT I jte^-ICo^TWT(D^^tTV\ ^^-l:#ALf; 0 
(1) DNA^3^(D^5rJ^T^J; 9(^L, ftJPgB£fHN o t I (Sr@ig$!l) f^J: 

DNAM (1. T*mmLtzt><D) 2 0/21 

0.1%BSA 10// 1 

0. l%Tr i tonXlOO lOjul 

No t I (^Ii£M) 2 ll 1 
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RNaseA (.B^it—ZsW 



1 fi 1 



lOxH buffer (Takaral) 



1 0 n 1 



4 7 n 1 



^ff 1 0 0 n 1 



(2) *:<D'&^ 0. 7%Nu S i e v e™GTG7#D — .x (^gjgjgl) 
&l*j£tTV\ 2.0 kbpftifiroDNA^^L, IWDNA^GENE CL 
EAN I I ™ (^-r=i^m> &m^X&ffla.m*<Dm*)iZDNA&mtilL1Z 0 

(3) DNASrJft^iitf p Bluescriptll h7^^->l) £ 
No t IX°®m'&%LV ^mit&ft^tio 

©Not I -C<£>£JWrl±, WT^^-efTofCo 

pBluescriptll (Ug//i 1) 3 ji 1 

lOxHbuffer 2//1 

0 . 1 % B S A 2/i 1 

0. l%Tr i tonXlOO 2 /i 1 

N o t I 2 m 1 

$c^7k lO/i 1 



SJC&iW 3 7t 

©■t0>8K 2 /z 1 1M Tris p H 8 . 0 &flD;t, 1 m 1 B a c t e 
rial Alkaline Phosphatase (^@it$Si) ^r^P^L, 6 



^ft 2 0 a: 1 
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5tt i n*ma:«Lfc 0 

/cm, /-/MtMfcUlcfc «9fil$S!L/c^, TEMCTl 00ng//z 1» 

(4) (2) T*#^JxfcDNAt, (3) tllbUfcpB I u e s c r i p t 
I I ?r, ^T^^T*SJ^$i±, DNA^^^-|;fALf; 0 

DNA ( (2) ^mm^tzi,(D) 5 ax 1 

pBluescriptll NotI WWtVo (®-ep3$Ji L t> <D) 1 M 1 

T4 Vtf— tf 1 M 1 

-a-ff 2 0 ix 1 



SJ£*ag 1 6 <C 
S/^2B#ra 



3. CRT I, HRPIXttGADI I j£fc^GD;M§M— <£>^A 

2. TitlLfcCRTI, HRP IXi^GAD I I Ifi^^A tfc^^ ^~ 
^T^tL^i'^^S^^^^-C, E. c o 1 i HB 1 0 1 =i^t°^> Hr 
A- (SMitM) KliE^U 7k_h-C3 O^fplh 4 2tt'4 5m 7k_hT* 3 #f?flS 
j££-grfc#. SOCigifc9 0 0 n 1 £3JD;L, 3 7t, ll^ffif^, -<7^-^E. 
col i HB 1 0 1 IZ&A Ufc 

o ^©CRTIite^- (CRT I -A) &^ALfc*fi^&;tffc*II§®£ii 

i§ilifiiM4ifin^iiail%Rif (B*MIo<raiTl i 

#3^) (^^7^1 1/3 2 1 0{C^f6 (SKffFERM P - 1 5 3 0 2) 
U ^^t, ¥^8¥9^9Bl:iif^[:^f Lfc (^ffFERM BP 
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- 5 6 5 8) „ 

( 1 ) 3 . T^IsmjlLfcE. col i HB 1 0 1 IrLBf^i (lOO^g/ 
m 1 rvtVU 0. 1 mM I PTG, 0. 0 0 4%X- g a 1 ^*T) iCjSfct, 

3 7tt-i 6mmmm^ti 0 

(2) fl0j££;ft,fc=J &=■ — (D o 6fe®3n^-5:2m 1 LBigfljJ (1 0 
0wg/ml7yf'>!;ytt) l^mx.. 3 7tTl 6l$r^*Lf; 

(3) tWt, 12000rpnu l^Si^iLtilL, Magic 
M i n i p r e p ™ (/p^#${) (C^V^^* 5: KD N A*g?i££|H]ltX Lfc 0 

(4) IhJIIXL^DNA^T 7 i/— ^Ji^^^^^y h (7r/^v/7i) 

I ift^^O— SP^COA^l? tCSS^iJ^<7)gfi^J#^- 2 O 5 2 4#j5»k 14 1 5fifc* T? 
>y^r .y hSrffifflLfc) T 32 P- d CTPiiLf:t>^fflV>CRT I 

^m)i^mmm2(Di . , 2. , 3. , (dia«tti^«©^"e^:j»Ki^AL 

Sfi^J#^-2(D5 0 Offi^b 1 4 1 5^*-C^tfCRT I fcfc^mKtmhtitz.* 

z.<nm.&=f- (crt 1 - b) &m-ALtzm?>-&z-fc±mm (e. c o 1 i hb 1 
0 1) M7fi iA2i 0 ica^Mii^xmst^^x^x^m^^f 

(B*TOio< tfrfrjlCl TS l#3-*§-) ic3rf£ (ftt#^FERM P-l 
5 3 0 3) U ¥-l£8*£9fi 9 P KISIg*ffe<B&ff Lfc (SK#f FERM 
BP - 5 6 5 9) „ 5tlC#ibttfeCRT I - A i 0H£T = - K«*fc£T Sr^tf 2 
0 2 1 b p©CRT I mB^n^tltCc CRTI-AI4, B3?iJic©Sa?iJ#-*§- 2 
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©52 SiiL^ib 2 5 2 0fc£-C£-£t> o 

4. X~&:7£Ltim.mSmfrb, CRT I <DT* /&gejiJ£&5£L7c 0 CRT I 

<dt 5 y g£gS?iJ£gfi3Wo§a?iJ#-5§- 1 (i^-r o 

1 . CRT I ilfe^-Wy-lfV^n v Y'^Zf V *V-fef— ->s ^SslCfc SAW 

crt i Jte^-^y-if y h^-r^u *v-t?— > 3 vsiasg^, 

ITCurrent Protocols in Molecular Biol 
ogyj (1 9 8 7^ Greene Publishing Associa 
tes and Wiley — Interscience?±)Chapter4 

m^^tz p o 1 y A RNACD4J3:. ^t>y;H:o# 5 0 On gt, 7 ^ hIES 
flTB&,Rtm«!ll X Y^n^tz-D RN^^ 7iJ n<Dmm<D v o 1 y A RNA£r 

( 1 ) 2lS£0iJ2 1; p B 1 u e s c r i p t I I iWfcCRT I iHn^GDgd 
^J#^-2« 5 25#B*»6141 5 # @ W^^^JPW^^a^T, 
P>t2J<9 trJLfCo 

(2) -?:C7>^ SiJPS^^a^^T^fn— xy/^^^fttiTi^tT, g^irt 
5CRT I i&te^F (5 2 5&frb 14 1 SfotiX") &#JttL7c 0 

(3) (2) t*^HLfcCRTiaef5rGENE CLENE I I™ (7 

(4) ^iLfcCRT I m&^& 7 ^ y 7 4 i» KDNA7^]i h 

(-<-y ^>^-r a®) ^fl^Tt^pifcM^S^fieiv a-p 32 dCT 

P (77->tA|) ^^T ,J P-dCTPIHLfcCRTIie^7'n-7'$r 
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(5) (4) t?fKLfc^o-^ffli>x, lEfcm-mt 7*nfffm&m^tim 

«t <9 CRT I Jt^^rfflv^S w£T% ffF0iI^aTI»^ltS'J^^Ifl^^5r 

A, ^ * y -v^ll-r^tfVtt^-f h-^yy^X&mi^X- 8 0tf2 4 B# 
TO3t$-frfco El 2 *HCCI4ffF**^-r. 

(HIM 4) 2. 5 k bWCRT I Jtfc^f-coJfiMiyiJOifeJfc 
HI 2 (yn-7'A) ClbH^l:, CRT I fc&*<D HJ£0!l 3 p- 

if-^a 5fl?#f£fTojt*§m. ^^K*S2**ftW**tS. fa 2. Okb 

KJi^axS^^ KJ*Be?imtf>K?U#-5§-2<Z>5 0 0#B7&»C 2 5 2 0#@<^igSE 
^J©*£ J ? L K#j£-r3<b<a'?fc5o fc5lo<D|5]2. 5 k blCl^ixS^y Kfc 
ttJEi-Sfcfc^&ISJSOT 1 <z> 1 1. ^ia«^KT^S^T5l#L^: 0 

BE?U&ifct L fc 0 fa 2 . Okb <D3tfc^<D 5 ' lJUJiC $f,ll4 9 9 bp #trfc <D 
T*fcSCi:35S^$Hfc 0 =&G,*i,fcfa2. 5 k b^^CRT ri^JtlS^J^ 

_LIE4 9 9 b p»^tr*tfCRT I fcte^ (R3) ^«Alfcifflfift: 
*H§Bg (JM10 9) ^¥^8¥6fl 1 2 0(lI(Sltf ItSM^I^I 

m&mmfttt (B«Mo<iMiTiit3t) k*k (^i£#^fe 

RM P- 1 5 6 8 5) U 8 ¥ 9 £ 9 B tcH^itiC^ Lfc (Stfc*-* 
F E RM B P - 5 6 6 0) „ 

*7t, ±IS^^nfc4 9 9 bp^Hl &56»k 3 7 2fe*TODNA?:/o- 
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V ^ if — ~> 3 >&fr-?tz 0 h 7 'J^r^y 7 << — vn. 7^;H|;ii3^ 7 
^tt©XAR7^;^ y —>iazr^tf>t±<D7 4 Y=->V^y7, ( + ) 
Sr^T- 8 0°C-C2 4^^>t^itfc 0 7 y h JE^fFli ir Bf *0 p o 1 y A 
RNASr^Tc^-^ 7 s> hffF!»S£{'*mfft& 2 . 5bp©/^K(D^!:ii 
Lfc (1212 (^nr-^B) ) 0 ZcD^mte, ±tm <b*lfc 4 9 9 b p COD N A \z. 

^-5, ^-^^sia^ji: lttreb 5 (xitxBP) ^mm^n, * 

m^m(DCRT I hmi 9%CD*^E-n ^-^LTV^Co TREB 5 ii. The EM 
BO Journal vol.9, No. 8, pp2537-2542 (1990) lzxm& Jlltfc 9 , XBPli, S 
cience vol.247, p P 1581-1584 (1990) (3T$ft^^tL-Cl^5 0 

1. m^^L^)»McO^$Si 

mmM2 fMLfcCRT I -Bfcfc^£t mALf:pET3 
a-<^*- (E) 3) (Ojfi^iAA/*:^ «BL2 1 (DE3) p Ly s SIC^I 
A LfCo 

2. CRT I coffrgf 

(1) 1. -C^®iL7c±J»^^T>t: 0 v-y ^ 1 0 0 a g/m 1 &^tpL Bigitii 
T'ig^U 4>3t3tSEff ("<s^ T'iltJ^Lfc^^ 6 0 0 nmCOStS-CO. 
5 (C&o7hB#,£T\ 0. 5mMII^5J;9tI PTG^iCRTISefOf 

(2) 2B#faj&, ^mMSrHJlRL, Lysis Buffer fd^ig trr^, 
y — v-a^L, Beckman Optima X L - 8 0 U 5 0. 

2 T i u — f-x l 8 0 0 0 r pm, 4t„ 1 5 ^is^Bt L*: 0 
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(3) Z<D&^ ttmm&6Ml&myTi?->lZ&ML. Ni-T#n-X 
3. SDS-PAGE1M1 

(TCurrent Protocols in Molecular Biol 
ogyJWChapter 4 {dfe^^Single-step RNA isolation fe\Z'&\,^ffiM 

(2) (1) <OffF«l**5j:tr**«<Ci^RNA4:*>«r 1 0 u gfo«:fflt>T 
ITCurrent Protocols in Molecular Biol 
ogyj (1987 Greene Publ ishing Associa 
tesand Wiley— Interscience fct) Chapter4(C 

tarn £ tix 1^5 AT/i'ft K^tty^*^*«iSrffl^5*ife^v^— if > 

Afi. HJS^J3-ef^$SiLfctcDi:PCtco^fflV^^o *-h5W5 7-<-1? 
12, 7>f/^i:il3^y^ttOXAR7^/l'A, V — >lZl-iy"~zx.7i<>t±<D7 

4 h^y^777 ( + ) &ffl^T-8 0^2 4B£rajBft£*fco 

31*609 5 "CfERLfcCRT I SSft: [Ant ibodies A Labo 
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ratory ManualJ (Cold Sprong Harbor La 
boratory, 1988) chapter SCfEftW^iCLfc^oX^t 

fCurrent protocols in molecular bio 

1 o g yj \Z-W&<r>^mz. Ltzfr-^Xftotz* 

(1 ) ^JS^J5T*f^$!iUfcCRT I lef^^x^^^^P y b&ft^tzo 
(2) Z<D&. ^CRTIftMCRTISfiS^^^tfCo -frfoftt 

\^XT jv*y 7**77 Z-^XW&^fttddiv'^^l g G£t#3r,KJ££i^ $ 

^[I|^T/l/^ V -7*^-7r V&Mm (NB1\ BCID (#t'>^P^^f$l) ) 
i^:^^-ti:Mfe^ii-f- 0 r^J: <9StCRT IWCRT I i: 6 ^ t ^5fc 

(mmm8) crt i <D^m<Dmm mm) ^(Dmmcomm 
( i ) mmm 1 i.t^m^mmm ig^5mi«2xsDs samp 

1 e b u f f e r 1?^^ v^-f X Lfc&, 3 /l^ 5 - <h T'ffF&MJ&tttH 

-fctriftk LXTju* y 7 * *7 7 * -Vxmi&ZtctztiiVv**? I g G£t#&S 
j££-tir, $f)(li7;^!]7t^77^-f?rll (NBT, BCID (*^^ 
) t^ift^^^^^tz (EI 5) o ^(D^m, /-fyyni/f/W 
^-Tif-Va >&(D^m^f^^(^ ffF^S.t/fP^mii^T^S^CRT I 
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(mmm9) cRTi©t kdmw mm) ^<Dwm<o#ft 

®Li2i (t hfffmmf&m ®l i hm (t hpFttftMSt*) ®l i nm (t 
hmmmmm (Drerf ct bmmmmm ®az (t r-fm*Bjjs#o ©He 

cl (t hf^j|l«) ©Alex (t MTi»M ®MEWO (t 
y— (DPaCa (t h#UK^*Baat*) ®, ®, ©. ©RU^H-Ol^TIl J C 
RB (Japanese Cancer Research Resource 
Bank) a»lb#«&£ttfco CtbibCO®^v^L(Do^^oV^T{4toO^T"t 

©^l^.&.TKDfi. RPMI 1 6 4 01:1 0%FCS5rij)DLfct(DM 

ic^fflLfco ®>fcv^L®, ®&tKDte, ^sw^Jc^^nrv^J&iis^^ufco 

(2) (1) -C*ff*U v'-T-Wgff«l^8 0%S«*-C-*i5»Lfc#«fil*«llS^ 
^'tl5ml(Dlx PB ST?2|Hli5fc$£LfcgL 1 0 c myt-HfeH*tlT 
lml(D2xSDSt^;M5'7T-?:M, 7^^vy M££X<— ^ 

®7t(-flMUfc^^^/vco 5 &V^L 15/i 15:10%SDS -PAGEIM 
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it, $ f>i:S7;W* y 7t^77 ^-f ^Sf (NBT\ BCID (*|;/d^ 
#W ) tfcfcZlt^&Z^tz (06) o Z<D&&* «T*S:^tf±T©**giii 
8tCRT I ttttfrtt, t Mcfci^Ttf 

mmm 1 o ) crti ste^o ^ y vwem^ <r>mm 

ti&Wtfflft*fi<Dmm\'fe, Ra t MTN Blot™ (?u — ^y^JI) £ 
ffl^to "(DSSn R a{i, -fy7n y h^^7'l) ^V-tr — ^> 3 >^^t5 

£>J-rfjJi&£*lTl/^, 7 s> h#*fi^c73 p o 1 y A RNA$:7p 7 Hfc^ >7 
^VCfcSo :©>yy7^rMolecular Cloning Sec 
ond EditionJ (Cold Spring Harbor Labo 
ratory Press, 1989) pp7. 3-7. 84 ^|E*c<D7j&, R 

v<m&& v&\,^m.mwizm^mmm 3 x~fcm^tzi>(DtmM<D crt i ite^r 

Jr? = ?'7j—-Q\%^ 7>f^|:|43^y^{tOXAR7>f/^, V 
f ^^y|±©7^ f-^/77^ ( + ) £rffl^T- 8 0tt2 4B*M«*$*fc 0 
*e*$rE7l^-t% tt**>G>9ie>a»fc.fc CRT I itte^ttW^fc^HHB 

t i3te^©«3R*5*aj*r6rtds#^e > n, crt iae^^j:«j#ii«o«fi 
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(mmmii) crt ne?©t miiw^tw*B 

mmfflmn<nmWia3i, Human MTN Blot™ v — 

/cfe{cmiS^nTV^, t h p o 1 y A RNA^^D- 7 hLfc^y7* 

^^"efc-So Z\(D ? >zf? ITMo lecular Cloning Sec 
ond EditionJ (Cold Spring Harbor Labo 
ratory Press, 1989) pp7. 3-7. 84 J^IE^cDTj}*, & 
t5«lia^0ftV^lftlW»^V^|llft|J!|3-t?f^»Lfct><Oi:Pl«(DCRT I iE^7° 
n-y*rfflV^T/-f^B !X h^7'D ^-f if— 3 v£?to fc„ t-h7^ 

7^^Wi©7^ h^y^7"7^ ( + ) ^rffl^T- 8 Ott'2 4B*|ltt8jfc£i*fc 0 

i&R&m 8 K7jk-t 0 ^b^^KUvi:, crt i ae^«p-<fc^8i^ 

, CRT I iie^O5!^Sli*0-f Swi^tfjtl, CRT I it^tci <0 t h 
rtL J; t9 . t h©#i^t©C RT I Sasotffilw,}: 5 , 0ttMg£> 

airoi^fi^ *^©crt ixiiCRTi m.fc^zsfmmnmffifr 
bmm^zzkx*fftmm<D&mm<om<D&m&~*sf&tti:z> 0 $.tz, crti«is 

(^12) Iffl^^SfitHRPI^GADI I07-;/®EM 
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I . H P R I % GAD I I 

i. mm*<o*mwm 

HRPiie^, gad i imm*iz^x*H?ti&>T<r>mft*:n\<\ ite 

(1) 1. (4) Xtt (5) -eNZY^ilCM^tfc^ 

(2) ( 1 ) £>&»fl£5 0 /x 1 t Y 1 0 9 0 r -±mM 2 0 n 1 «rjg£>U 3 
7T\ 1 5#WSfrfgLfc 0 

(3) lOOw g/ml7y^>yy^tfl0mlNZY« 
(2) TNtt^LfcigttSr^U 3 7tT6Bt^J^tLfc 0 

(4) 8000rpm, 5 #|HJiS^#|« U ±fltSrEUlK Lfc c 

( 5 ) m^ffiiz^ 5M NaC ISrlml, jKD x.^u^f'V ^— ^6 0 0 0 

& i . i g ^^p^, *a»Lfco 

(6) ^^^$T7kJi(C 1 BfRf|«£\ lOOOOrpm, 4tT*2 0 #W 

(7) ifciK&lIlJR U 7 0 0|« l©SM«ffSl:»»Lfc, 

(8) ^pd^A|t50 0m l;&Px.Tfl|#U «*o Lfc„ 

(9) 5 0 0 0 rpm, 1 O^IBIitiL^ltL, TkHSrHURLfc. 

(10) ^iXil, Img/ml RNaseA, 5mg/ml DNasel 

1 n 1 -Toflax., 3 7fe 1 OTf Lfc^^, 20%# 
y^^W^^-y =i—,u6 000 (0. 8M NaCl) ^600/il #P;t, 7k_h 

(11) 4tf, 1 5 0 0 0 rpm, 2 O^Wl^iLfcft. £t^^(H]J|X L 

(12) Z0>itl8J;:5 0 0 1 tf>SM«iK, 50^ 105M NaCl, 50 
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/X 1 CD 0 . 5M EDTA^Dx, 4 0 0 » 1 <D 7 ^ / — ;V&Unz_xytW 

L, 7 7-^»LTcDNAM^fc 0 

(13) M^i£fl 5 0 0 0 tpm, 5#f^iI>k#&iLfc|£, *^£[el 
i&Lfc 0 t&m^ 1 m 1 O^^y— >\s&MtL. 15000rpm x 2 0^Ii^ 

(14) 7 0%^y-/H m 1 X'Ztm&mfrL, 10 0/t lOTE^ (T 
ris-Cl pH8. 0 10 mM. 1 mM EDTA) ^i£J$£ig^ U D 
NA*£}££f#f;: 0 

2. HR P I itteT-cD-<^ * — (Djf A 

hrp i mm^&£XT<Dmm^£ v. ^-miALfc. 

(1) DNA^^ff^m^^TOj: 9 t^L, frJPWsiiN o t I (SBiijK) i:i 



5DNA#JBfr£rfTo?c 0 

DNAHi (1. -CPMLfcbO) 2 0// 1 

0 . 1 % B S A 10^1 

0. l%Tr i tonXlOO 10/zl 

N o t I (^@i£$SD 2 ^ 1 

RN a s e A (B*^->i) 1 fx 1 
lOxH buffer (Takaralgi) 10/xl 

mm* 4 7 a \ 



-a- ft- 1 o o (j i 

Rj&i$rH 4 b$m 

(2)^0^,0. 7%NuSieve GTG7)!/p-7 (tl 

itSD **tfMft«:fTV\ 1. 6kbpWifi©DNA^*3ffiL, rODNA^G 
ENE CLEAN II (Sfejftg^ 7t3^K) V ^Tl&&i&W#£>ii 9 
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iCDNA£rlUi&Lfc 0 

( 3 ) D N A &mfri&ts pBluescriptll (xb?? v>— >W iz 



No t ix~®m&w.v ^mitzn^tz, 

(DNo t I -CO§]8ff{i s J^TO^-CfTofCo 

pBluescriptll ( 1 n g,/ n 1 ) 3/il 

lOxHbuffer 2^1 

0 . 1 % B S A 2 a \ 

0. l%Tr i tonXlOO 2 u \ 

N o t I 2 fx 1 

$c@&7k 1 0 /u 1 



2 0 n 1 

S^fi^ 3 7 °C 

(D^tf)^ 2ji 1 1M Tris pH8. O^AP^l, 1 ^ 1 Bact 
erial Alkaline Phosphatase (^MitJUi) £#P;t, 
6 5 tT'l WlLfc. 

<D2) ■Cff.tlfcDNAt <b ft fc p B 1 u e s c r i p t I I ^ 



DNA ( (2) T'IS«{Lfc'b<D) 5 m 1 

pBluescriptll NotI «JWf «J (©"CIS®! Lfc t>CD) 1^1 

1 OfgT-ry— fa yAy7r- (H^v 1 — VM) 2 /i 1 

T4U#-f (B*^-^«) 1 n 1 
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^ff 20 M \ 

R&mM 1 6 <C 

3 . G A D I I mfc+(D^< if 9 — <D#A 
GAD I Ii^SrTOi^Ci^ ^^-KJfALfc. 
(1) DNA^KfrCD^^^Toi 5> |:L, MRffHEc oRI C^fiitK) 



i^DNA^om^rtTofc. 

DNAM (1. tWKLfcfcO) 2 0 n 1 

E c o R I (^MM) 2 n 1 

RNa s eA ( B i'jR) 1 u 1 

1 0 x H buffer (^BjfijR) 1 0 » 1 

$<®7k 6 7 /i 1 



£*ff 100,1 1 

EJ£iB£ 3 7t 

(2) ^r£D^ 0. 7%NuSieve (Sftftffi) (^tfg 
afiR) «$Sflc»SrfTV\ 2. 1 k b p^DNA^^L, ;©DNA^rG 
ENE CLEAN II (Sfit^, ?-?-^>M) £r/B ^T«l»lftW»<Dii 9 

(3) DNAift^iitfp Bluescriptll \>?9*S— ViSD |C 
E c o R I X'VJWr'&JSLV >mt&'aotz 0 

®E c o R I T<7?§JWrtt, ^T^^Tfrofc 0 
pBluescriptll (l/ig//il) 3^1 
lOxHbuffer 2^1 
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E c o R I 2 (i 1 

ti&Myk i 4 p. l 

-S-ft 20 n \ 

Rfcm.l&2> 7°C 

(D^om, 2^1 1M Tris pH8. O&Mzl, 1^1 Bacte 
rial Alkaline Phosphatase (^rgiiig) &AP;i, 6 
5 tt'l«ILfc 0 

©2) -C&fcjtxfcDNAi:, ®-?#bnfcp BluescriptII£, J£t 

DNA ( (2) -?»MBL;fcfc<D) 5 n 1 

pBluescriptll EcoRI tyWrty) (®^IS$ii Lfc & CD) 1 // 1 

T4 Vtf—V (B^-Vfti) 1 M i 

U&Mfc i i M i 

£•1+ 20/i 1 

sjttiw i 6 r 
sjs 2 b*p^ 

2. "C^LfcHRP I & A Lfc^ 153. "C^lLfeGADI I £ 

ffAL7t-^*-£, ^;Jx^n^&^V^J£*£££T. E. col i JM10 
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*_k-? 3 #IBIKJE SOC«i9 0 0 <* ISrJOt, 3 7t, 1B*W«#, 

^— £E. col i JM109 t-WAbfCo ^rO^, E. col i JM10 
9^lElJj2Lfc 0 

(Stt#-^-FERM P - 1 5 1 6 4) . spiifc 8 9 J! 1 1 B H^KI^f L 
fc (SR*t FERM BP- 5 6 6 3) 0 Sfc, GADI Hfi^^AL 

< li'rtT*: ITSIf 3f) f^^fE (Sf£#^-F ERM P - 1 5 1 6 5 ) 
U ¥fi!t8^9£ 1 1 BHBHMfcfcJMfLfc (SK## FERM BP-56 
64) „ 

5. it£^tf>JME?t|cD#;5£ 

(1) 4. TEUXLfcE. col i J M 1 0 9^LB^* (lOOjug/ 
ml TVt 0 ^^, 0 . 1 mM IPTG, O. 004%X-gal , 
3 7tfl 6 B$flQ%* Lfdo 

(2) flgfifc^tLfcrs n^ — ©5 *>, efecD= on — % 2 m 1 LB»i ( 1 0 

0/ig/mi7yf>>yytt) mw*. 3 7tt i 6 mm&mLtz 

(3) ^-<D&. 12000rpm, l^Wa^iLttiL, Ma g i c 
M i n i p r e p (SftftttL ^P^tfM) l:f^7^; KD N Ai&ffc&lslJfc 

(4) HJJfcLfcDNASrT 7 h (7 7^>>7«) left 
l\ ->-*a:>*u ^itlE^^^Lf:, H R P I JHE^O&XE^JSrEyiJ 

i©EW4i: ( gadi i ite^^^ae2^j^ia^j*<Dgfi^j#^-6 ;^^-t- 0 
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£Hfc 0 C S ADiS-jS^-fi. Biocheraica et Biophysica Acta vol. 1262, pp79~8 
2(1995)lC^$tLTVN5o 

6. T $ / mnawvfefe 

5. T-ife^Lfc&SKJlj/^tj, HRPISTCADI I ^ti^tKDT 5. S 
WZ&:7£Ltz 0 HRPI©7^; /^iSJ'J^S2^J^^K^J#^-3{C, GAD I I <D 

II. t hGAD I I 

1 . fE±-&mfc-?-(Dmm 

TE^Mj&te^^mf&n [Molecular Cloning Second 
Ed i t ionj Chapter2 \zm^<D^&\zm C Tft o 1t e £XTIZ^<D 

(1) c DNA7-f/7 V — nc LONTE CHtt©H urn a n Liver 
5' -Stretch plus cDNA7^7'7 y -£<£ffl Lfc c :©c 

dna^7-7 y -^c 6 0 o-±mm^&mts-&tzik, 0. 7%5t?5^£-^tfN 

h±{'= h a-tr^a — 37^/1^- U^lfu> (^^^s, S: y ^T$SJ) ) 
( 2 ) Z\(D~7 J — fremiti- h V J^-Czf? — ? rp(D c DNA?r|tt$t 

tz B m&n&mzmmm 1 <D7. m ^fegc^ffcfrtpc-e^oTt. 

(3) ^tt$i±fc c DNA£ 7 5 0 CT 2 B^MS L -C@5g U W :/ y ^ 
T^Sie^J^*^ Lfc7 y b G AD I I itfe^-tD 9 ^ge^iJ*(Dge^J#-^-4 (7) 6 5 
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(4) /^^j)^*-i/ayO»S*, 7>f;^-|:@fLfccDNA^t,# 
6>Jx/t*^7--f — ^d>fe^ftot KADI iSfe 

2. thGADI I %Lte?(Dmm&mRTfiZ hGAD I I ©7 5 7 8IK?lJ<Difc£ 

(1) 

1) 1. (1 ) T'NZ Ym3Z1£M±\zmf££lttz7'9--?frtbmitiL^ti X "7 

2) 1 ) £>&»jft5 0 n 1 i C 6 0 0 -±mn 2 0 ju 1 £21^ U 3 7t, 
1 5^W*kfllLfc 0 

3) ^rcD^L 10mlNZY»2) -Cft^Lfc***^ U 3 7tt6 

4) 8000rpm, 5 5>^S^BftL, _bi*&HIJK bf^ 0 

5) &±ffilZ, 5M NaCltlml. #!lif l^y/D 000 
£: 1 . 1 g £An;L, 

6) ^^^T7K±iC 1 B#P»8S#, ^©f lOOOOrpm, 4tT'2 0 frffl 

7) ftfS^HMX U 7 00^ 1 <DSMmmizmisisti 0 

8) ^nn*;^?r5 00/i l*tl;iT9l#U »o fc*Jl§® Lfc 0 

9) 5 0 0 0 rpm x 1 0^JI^«tL, tKJI SrEUfc Lfc 
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10) wtltZ, lmg/ml RNaseA, 5mg/ml DNasel 
mfci/y-rtiM) Hl/i lfoM, 3 7tT*lTOf Lfc©^ 20% 

xf wy^ij n-/P6 000 (0. 8M NaCl) £600^1 ^JP^, * 

11) 4tt\ 1 5 0 0 0 rpm, 2 0 ^Wil^Bt Lfcft, ttJR^HUIX L 

12) ;©itRl:5 0 0,jl©SMm 50m 1©5M NaCK 50 
Ml WO. 5M EDTA^rttx., 4 0 0 M 1 «7x;-/^]tiDiti^ 
U 77-i^«r»)i»Lr c DNA*»iS*fc. 

1 3) KSttSrifflTl 5 0 0 Or p m, 5 ftfflM'btm Lfc&, TKJPSrll] 
l|XLf: 0 ^|Ilml£Dx^/-;i,^Dx. > 1 5 0 0 0 rpm, 20^^ 

emu *i£®£*rcfc 0 

14) 7 0%^*/-/H m 1 X'ttrnZmftL, 1 0 0 // 1©TE^ (T 
ris-Cl p H 8. 0 1 OmM, 1 mM EDTA) lZt£9k£fefrL , D 
NA|g?££#fco 



(2) t hGADI Iil^©^^^— ©}fA 
khGADI I Jt^«r^T^>i*f^^«t t> . ^-iCffA Lfc 0 

1) DNA«JWf<7>5R«:WTO«t 9t^L, ffllRR»*E c oR I (^?Sig*±«&) 
13 «t 3 DN ASJBJf Srtr o fc e 

DNA^i (1. -cmiLfcfcW) 20^1 
E c o R I (S£«ifttt«) 2 m 1 

RN a s e A ( B *^-^tt») 1 /i 1 

1 0 x H buffer (SiB3fttt«) 1 0 » 1 

$£^7k 6 7 u \ 

£*ft 100/i 1 
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Rjcsiaar 3 7°c 
Kfcmm 4 mm 

2) 0. 7%NuSieve (g&j&ffi) GTGT^fn-^ (Sfi 
iitt**) *^*»*tfl\ 2. lkbp#ifi«DNA^^L, :ODNA^ 
GENE CLEAN II ^ = £JB ^TIfc&l&0J3»^ 
ifit) lcDNA£[s]iiXL/c 0 

3) DNASr«&^iitPp Bluescriptll h ^*v?— ^tt§4) 

ice c o r i x^mmmv >mit^rf^rz B 

Q)E c o R I -COD^JWfli, WT»^T'fTofc 0 

pBluescriptll (1 ^ g/ju 1 ) 3^1 

lOxHbuffer 2/xl 

E c o R I 2^1 

MUtK 1 4 m 1 

-a-n- 2 0 n 1 

SJ£i@Jg3 7<C 

(D^tf>l£, 2/il 1M Tris p H 8 . 0 &*P;L, 1 /i 1 B a c t e 
rial Alkaline Phosphatase (SJBafitfcJSD £jJP;t, 
6 5 t-e 1 «FlBJ«C«Lfc. 

7x/-;l//CHC 1 3 ttffi£#&i£^2lHim^*£3c?g;** 
fcft, y — /WMRKJ: 9«mLf;:&, TE^i;xioo/ig/y 
Lfc c 

® 2) T#b*ltDNAt 4 ®-C*f|b*lfcp Bluescriptll^,!^ 
DNA ( (2) -eW»lL-fc<btf» 5m 1 
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pBluescriptll EcoRI WWrVv (®X"ffl9H Ltzi><D) 1 u 1 

T4y#— fc? (B*^->*±$S) 1 M l 

$c®* 1 1 M 1 

^ff 2 0 ju 1 

RJ&ia£ 1 6 °c 



(3) »£^tf>;*:»«^tf>i*A 

(2) -e^KLfcthGADI I £#ALfc^*-£. *t K8£v> 
KJ&if&^T. E. col i JM1093>ffyht^ (SigjfitfciH) (cjS-g- 
U tK±T'3 0^, 4 2tt*4 5^f a l Sk-h"? 3 #IBJS SOCg 
ife9 0 0 u 1 3 7t, mriit, -<^*-£:E. col i JM109 

i:|ALt. -t©S, E. c o 1 i JMl 0 9*@l|KLfco 

wCOt h G AD I I i&fc^&mALtLm&WkZ-ft^Lffiffi&h C S AD 2 

IlTll#3t) {C^te (SKSf FERM P-15762) U 8 ¥ 

9£ 4 BSBRfcteK^Lfc (SKtf FERM BP- 5 6 5 3) „ 

(4) m&*<Dl&m&W<D8:& 

1 ) (3) -CMUUXLfcE. co 1 i J Ml 0 9&L B^*gi& (100/ig 
/m 17>e>>l)y ( 0. 1 mM IPTG, 0. 004%X-gal ^T) l^jU: 
3\ 3 7tT'16«tLfc 0 

2) ^/&$*lfc = — CD oh. fi£0=r 2ml L Bigflfi ( 1 0 
0/ig/mi7yf->yy-tf) fcfi6;t, 3 7t"C 1 6B#lB]i&*Lfc. 

3) ^t(Dm. 1 2 0 0 0 rpm, 1 ^^jt'^Rt LTII U M a g i c 



56 



WO 97/10333 



PCT/JP96/02654 



M i n i p r e p * #W \Z'&\,^y°y X 5 KDNA}«£|e]i& 

L/c 0 

4) Hmx LfcDNAlrDNAv/- y^^i/>V*y h {¥4*—%*—* — 

±^&m^\^^Ltz 0 ^SSE^J^gE?U^cDBe^J##8^^-r o yy hG 

AD I [ ififc^ d (7 5/M:>tt5thM*Dv;-) j±, itfe^ 

MT"7 3%, IS! 3 %T**>6 0 **n^-»H[|l, DINA 
SIS ver3. 0 (0iy7 h»)x7xy^7y y^i$t) CD7J[->vi. 

(5) 7; 7&fie?U<Z>ife5£ 

(4) tftHLtaifi?iJ^fe, thGADI I <DT * yfiftia^Sr^JtL^o 

1 . HR P I lgfO/-fy^oy b'^7V y^CH—i/a «fca#$r 
HRP I Ife^©;- if>"^P s> h^7!i^f-«>3 >&t-J;6^tFfSr, 
TCurrent Protocols in Molecular Biol 
ogyj (1 9 8 7f, Greene Publishing Associa 
tes and Wiley— Interscience 1±) Cha p t e r 4 

ffll^cpo 1 y A RNAOtli, #ty7"/H:o* 5 0 0ngt, ©jE^JrTl* 
MDENM7*^0)iTjS©po 1 yA RNA^fflV^tt©, (2)1. XM 
»Lfcffifi«©^T©po 1 yA RNA4rfflV^fct<!0^>2llSitCov^TfTo 

fee 
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( 1 ) Mtk&l 12(OI. 2 . T'pBluescr iptl I ±lZ<D^ttzH R P 

5HRPI idtfe^^r^BtLfec 

(3) (2) -e^llLfcHRPIimGENE CLENE II (gfi 

(4) ^UtfcHRP I I€^^7^^Ay7-fA KDNA7^y>^y h 
(^-yy^-rWAfi) £^TtSJn°Dl&mt&^#{;:t£l\ a-P3 2 d 

CTP (7v-> t ^l) ^fflt>r 3J P-dCTPlHLtHRPIifef7D- 

(5) (4) 'CtfMRLfcT'P-T/SrJB^T, £-f lE^ffFlfci: 7 #/l Jff#S£ffl 

z<om^ fffmx-mmzmim-rzm&^-t lthrp i mm^-tmm^tirt e z 

n<fc«9HRP I ate^Srffl^Sn £:T% Iff* t jESfffH^mS'I^ pT<|6 ft 5 C <t , 

(6) JfelC [^C^D-7'^t^ > 1. ^W«LfcJFF**m£T0>p o 1 y 
A RNA&m\,*tz.b(D%:&mi,tz.% t X*y— J f>zfv y h^-f T'y ^-Y if— ^ a 

5: ttmWLti m9) „ w<D-<b^^ % HRP I fcfc^&fflV^-C^flUJH© 
2. gad i i i€^©y-f>7'n 7 h/^yy ^f—> 3 yftCi^l? 
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v-3 yfemvf&n^tco &%z&mi oiz7jk-r 0 znxv, gadi im.&^%m 
i . m?*-&z.±Mm<Dftm 

MffiM 1 ©8«lLtHRP I (185-299# 
@(DT$ y®?^=3— K-t5g&#) ^fc^^v^^^jgALfcp ET3a^^ 
— (13 3) i^*I^iAA,ff^. ±mmB L 2 1 (DE3) p L y s S \zm A L f- 0 

2 . H R P I £>fE$£ 

(1) 1. X"i / EmLtz±mm*T>K°iyy > 1 0 0 n g/m 1 Sr^tfL Bigiti* 
-Ci£«U #ftft^fr (^^^$50 T'«iJ^Lfc^^6 0 0 n mCOjgftT' 0 . 

(2) 2^^m> *JI§®£r[HmxU Lysis Buffer ^mMLti&. 
y=- f T~ ^>3>-L, Beckman Optima XL-80 U 5 0. 
2TiP-?-tl 800 0 rpm, 4^ 1 5 ftfflli&'b'frM Ltz 0 

(3) I©}|, ^^6MSK/7v? = y[:^t, N i — T iS u — 

3. SDS-PAGEtMi 

{Ctf-To 
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mmm 15) HRPiisi&Ms 
1. HRP imfc7-<D*&m& 

(i) mfr&z-^? *-<D&m 

HR P I ite^S:® 1 2 [OT^tiStxf-^y^^^ALfcpB 1 u e B a 
c I I I-<^*- Wyt'Fnyyi) izm?*&Asti 0 SATiZL*<Z>nm&ti.-f e 

1) *i\ HJMl 2(D2. TM^LfcHR P I ALYcp B 1 u e 
scr ipt I I -<^^ — £ x PCR& ([Current protocol 
s in molecular biologyj (Greene Publi 
shing Associates and Wiley — Interscie 
nee, 1987) chapterl5 i^ie^c) ^ &£>5£ ( 1 ) RXfiiZ 

(2) (Dmm^KD^y^^—^m^^x, hr p i ste^com-^^^-->ia35> 

5' G A A TTC CAT A T G TTC TAT ATA CAG AG 
T TCT GAG GC 3' • • • 5£ ( 1 ) 

5' TCC AGT TAG TGA CGT CTG ATG 3' 

• • • 5*; (2) 

2) *lfciH5^£N d e I RXfB a mH I StSitii) X"* 5 v ? 

3) gijf^ \2<Dl . CD 2. -?f£$gL/c:p B luescriptll_b 
OHRPIifi^^BaraHIMSa c I (*t^*gi£$0 -C#*n^c£>&# 

clean i i (&mmm. &m\<^x&mnft<D^*n$k^tz. 0 

4) 2) &t>*3) ^iX^iX^jSlLfcit^^L igation Pack 

5) E c o R I /N d e I/EcoRI T^Zf-P — (5* AATTCCATA 
TGG 3' ) ^DNAMif^L^ T 4 ^ >J ? K*^r— i? (£?S 
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6) Bluescriptll^EcoRI -CWrU 5) -C*f£$¥L*:E c o 
R I /Nd e I/EcoRI T^^^ — «:§IWfffl5tfc^«a^^^:o 

7) 6) T?ftUL1t^? ? — <DN d e I, SacI&WU 4) T'f^Lfc 

tLtzxmwz, LBmm (rvtvyyiooMg/mitt) -e*&*L*: 0 

9) igitLfc^fli^tb, Magic Miniprep (^n^#$L 3tB- 

mm) &m&m.mmz$£^xmv^x, i^^-^nt 

1 0) m^?? — £N d e I T«t, Ligation Pack L 
TNdeINcoI!Jy*- (5' TATCCATGG 3' ) ctigi&U ^ 
^-<DjTO*£N colt L*: 0 

1 1 ) ^^^-©HRP I fce^-SB#<£>N colt^ b^^JPS^T*9]^L, 
pSj#S/^N c o I P I JS^^^Lfco 

1 2) :n^Mt:i "9 T^a-^m^^»J^> GENE CLEAN I I 

13) 112 [^-t-k *^v^* ^Sr^ALfc p B 1 u e B a c I I I * 

14) 1 0) T**t§5lLfcHR P I l&teTk 1 1 ) XitWlLtz^? * — L 
igation Pack (B*i?->m) £^T^<7)&&t&BJ3#iC££Wig*£ 
LfCo 

(2) HR P I 3&fcT-0**fB^ 
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HR P I mfc^-Zm&j£A,tz7 , 9 * % ^[Molecular C 1 o n i 
ng Second EditionJ (Cold Spring Harbo 
r Laboratory Press, 1989) chapterl fCfEfc <D 

2. hrp i ±mm&we>&m. 

(1) ^:*W3KLfc^7^ 5 K$ry#7x^y 3 >^ (DO TAP (S£&£j 

(2) #P>ixfcia*.Jj|*.«:»>w/v^«rWt5S f 9 *BJ&tc *ft3?3i$ 

(3) HR P I &&%L£l£fzS i 9*iW£teS D S sample buffe 
rKWffl$-ti:, SD S- P AGE*^«)tC75^tfc 0 ^CD 

^ v }l y 7 y h L ti*, HPRI©^VK^ltl$Ji 

fc 0 0131:, SDS-PAGES^ftO^^f, 

(HJteW 16) G A D I I <D&m 
1. GAD I Iat£T-^>*MiM 

(l) «&^*x.^<^^-<of^til 

7^ h G A D I I jH5^^l3 3^^^tL5t^^^>^^^^ALfcpET3 

(D*i\ liWl 2(DI. ©3. -CMLfcGAD I Ilfif^ffALfcpB 
luescr ipt I I ^ — PCRft (TCurrent proto 
cols in molecular biologyj (Greene Pu 
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blishing Associates and Wiley— Inters 
cience, 1987) chapterl5 ^IB*fe) iZ X K> , WD?*: (3) R 

tj&z (4) <D^sia?ij»^°^-r-^-^fflv^-c. gad i imm*<Dm-*<?*- 

5' GAA TTC CCC ATG GCT GAC TCA AAA CC 
A C TC AG A A3' • • • z£ ( 3 ) 

5' GCA CTG ACC AGA A A T GGC AC 3' 

• • • 3£ (4 ) 

©it*§£*lfcjHH^&E c o R I , S a c I "C«J»f LTlsO 9 ffl Lfc„ 

(3)SIJ|C, GAD I I ite^-^rff ACfc pBluescriptll ©GAD I 

i m.fc^ncMmm^tE-fzm'o ©§b#£b g i i it-Mit ^^t, * 

^ h-C¥?lfbLfci, S a c I T-WLTi£fc^£ii0<9ffiLfc o 
©(DT^^ffiLfcjte^-t^-C^Dmtfcjt^^t^L i g a t i o n Pa 
ck (P^-^M) £ffl^T^©&&tft^*^fi£l^fc!iU GAD I Iite^ 

(DIH 3 ^^i"t f&m^Ltz P ET3a^^-^EcoRI, S 

ma ix-mwrLtzm. w. v ^m^m^n^tz 0 

©fDff^MLfcGAD I I it&^<t©TM1^£*Vfc-<^ *-<t L i ga t 

ion Pack iB*is->m) &m\s"x^<Di&mmw^m^m%iLtz 0 
(2) gad i i7&B^(D^mmm 

GAD I I %L&7-&m&&/vtf7 : 7 * ^ K4r TMo 1 e c u 1 a r C 1 o n 
ing Second EditionJ (Cold Spring Harb 
or Laboratory Press, 1989) chapterl t^lE^t 
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2 . GAD I I <D$£%i 

(1) xmmmvitzf?*^ k^^js0bl 2 1 <de3) P L ys stc^A 

(2) I^HiMSrT^bfv' y >1 0 0 n g/m I &"^Ttr L B i§i|fc"CJ#Si L „ # 
it%i&%{ (^<v?-?>m t'»6 0 0 nm<D^0. 5 o ;/tB#,&-e I 
PTGSrO. 5mM!;/j:5 £ 5 (3iP^L, GAD I I <D^M^^^tz a 

3 . gad i i <Dmm 

(1) 2 8#|llJgL *!I§^£[I]i|XU Lysis Bu f f e r CmiSLfcQM 
tfy^a^r-yg Beckman Optima XL-8 0 Srttffl U 
5 0. 2Tin-?-t'1 800rpm, 4 tt' 1 5 ftfalis^flt L fc B 

(2) tOt. _hf#£H9, 1M^$^/-/V (pH7. 5) %mmi£ 1 0 m 
Md&S «£ 5 (C*n;i, Ni-7#n-7 (SM^, ^rTf^m &ffll^T#^ 

(3) ffiW.£htzm£'a$:. 10%SDS-PAGEt^im, 

y» VT> hTVl — T'^feLfciC^, 5 6kD#i£l:/^K» (El 1 4 ) „ 

»e>tLfcsfisc*sG ad i i w&x-ibz z k^mmztitzo 

(4) ^{^^ofcmtiGAD I immnZ (3) t«2XSDSty^ 
^y77-T'ftll, 5mm^f© 1 0 %S D S -P AGEt^lllI^lt, 
*fc»li^Tlfe^£4 c CK-C 0. 2 5M©KC 1 T* 3 0 ^WSfefiSrfTo fc e 

(5) 5 6k Dftifi^e < ^fe£*L/-cg#J<7V<> s/*— ^T*§]^ fcH 

(6) /Mt7y ^±8*^^4 2 2xu^ ^nxijax-^-^fl^, & 

(7) ^{UStifciai^xk^ h nxy ^— w«i&BiW#n?!ev>iHi 
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1 . fitHRPI %ifr<Dlfem. 

Ultffill 4-CfPJSLfcHRP ia^Sfif* TAnt ibodies A L 
aboratory ManualJ (Cold Sprong Harbor 
Laboratory, 1988) chap t e r 5J H1Sft©^tlfc^ 

2 . ^xX^y7 n y h 

TCurrent protocols in molecular bio 
1 o g y J (G reene Publishing Associates a 
nd Wiley— Interscience, 1987) c h a p t e r 1 I: 
lZm.<r>1J : fe \Z. L tc o T fT o fc. 

( 1 ) HJfiW 1 4 -CtfsH LfcHRPI fi JT&TJ<2Slte0!l 1 5 Tf#R Lfc H 

RP I ^SSSK^-tix-en^i^^v^ci y h£rtr-ofc c 

(2) -fc<D&. SHRP Ifiift«r»HRP I»»S6RXI4HRP I^fil 
efC<t **t-PnSJcS$*fc„ —Iktrifck LTT/u* y 7 * * 7 r * — t? t»*« $ 

(NBT, BCID ) £:,gJ£ (015 [A]) 

. mi ^HR P IWHR P I kfrfc-tZ r £rtStiH8£ftfc 0 ft*S, gll 
5 [A] TJ±, a^i*HRPH5t^fi;y^W;imi^</£o 

mmmi 8) hrp i (owri&<D&im^mm<nm$ 

( 1 ) HSfe#l 1 ^f£« Lfc#«fff**&« lg£5mltf>2xSDS samp 
1 e bu f f e r t*^^XLtt, 3 5>|HJtH^ /U"t"5 r «t -eff*«a«» 
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(2) mftimm*: 1 2. 5%SDS-P AGEl^fitC^ltfct, 

J&£-£, $ 6) (Cl^TyW^7 y 7t^77^ — iflrSM (NBT, BCID 
ny#jgi) ) iKJS?**fife$*fc (01 5 [B] ) „ y-ifV^n 

5/ h^>r^y *v-tf—>3 ^jfe<o*g* iridic. jff*st5iff**sffls-c^riK/j; 

(^SS^iJl 9) MGADI IJnttWf£§i 

1 . JtEG AD I I JnflwfftR 

^Jl6t^KLfcGADI 1161^ fAnt ibod i es A La 
boratory ManualJ (Cold Sprong Harbor 
Laboratory, 198 8) chapt e r5j i:Et^ffii:Lt^o 
XW^Zftm^, j5tHRPI^#HLfc 0 

2 . V ^zfv jy h 

TCurrent protocols in molecular bio 
logyj (Greene Publishing Associates a 
nd Wiley— Interscience, 1987) c h a p t e r 1 II 

mm<nj5mz. Ltz&^xn^ti. 

(1) Hl^l 6tm fifglLfcG AD I IS6f^t^DV^y^7> 

(2) SGADI I^^^y/y^lOGADI ISSWfcfiJfcS 
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*fCo -frfofrt LXTsV* y 7t^77^- V-ZW&iZtltitfiWir I g G#t 
fr&RfcZ^. £ PjM&T/U* V 7t^7 7^-^'^IS (NBT, BCID 

(*{C^n^^) ) irRJC&^-fr, Mfe^-frfCo 5 6 k DlCGAD I ISSfW 
^K;$M&£tt£^ mi^GADI IWGADI IlfiStS^tS: 

(nmmo) gad i i w&m<nm-m(D&m^<Dmm<Dmft 

(1) Hii^Jl T*^®tLfclTS«ai^ (DENM7^) RTflE%iffmmi& 
HMnig^5mliD2xSDS sample bu f f e rf^-tv^ 

( 2 ) l£tattS$L mifcm 1 6 "Cffr£ LtGADI 1^12. 5%SDS-PA 

fc 0 r^f^t Lt7;v* y 7^-^77^-^t«$iifcfei:^t=Si : i gG^* 

SrSJ&£i*r. £ h\Z.t^T)Vi3 V 7**-7t (NBT, BCID (* 

i^n^tf^) ) tZiJ&£l£^&£-&tz 0 Z<D&%k^ ;-f77n^/^7!) 
^if-^a ^CO^il^^lC, fP«St>*fP0^mil§mT-WlC^GAD I I H 

(»J2D HRPiief, gad i i m^commm^^mm 

iiffiM«CI±, Ra t MTN Blot ( ? n - y=r y t »» 
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y^7^t*fo5 0 >^7^£r TMo lecular Cloning 

Second EditionJ (Cold Spring Harbor 
Laboratory Press, 1989) pp7. 3-7. 84 (CBEifcO 

-5.u ? $sip o p5^'9&v^tffi^#(3^^^,^B^^ai^)HR p i ififyD-^GAD 

HR P I ite^^n— ^©*S*SrH 1 6 GAD I I iti£^-:/ci jfcjfc 

Sriai 7{i^fo sn^bwt^^J: ^ hrp i jte^iajjrwixtfWB-eaii 

<MLt^T, teKirc k«^L.-CV*£>«, *fc, GAD I I itfe^ttffFW, W 
*»HRP I XliHRP I itfc^fc UiiGADI I XliGAD I I itfc 
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■ i 

mmo&z : 2 6 7 

Met Val Val Val Ala Ala Ala Pro Ser Ala Ala Ser Ala Ala Pro Lys 

15 10 15 

Val Leu Leu Leu Ser Gly Gin Pro Ala Ser Gly Gly Arg Ala Leu Pro 

20 25 30 

Leu Met Val Pro Gly Pro Arg Ala Ala Gly Ser Glu Ala Ser Gly Thr 

35 40 45 

Pro Gin Ala Arg Lys Arg Gin Arg Leu Thr His Leu Ser Pro Glu Glu 

50 55 60 

Lys Ala Leu Arg Arg Lys Leu Lys Asn Arg Val Ala Ala Gin Thr Ala 
65 70 75 80 

Arg Asp Arg Lys Lys Ala Arg Met Ser Glu Leu Glu Gin Gin Val Val 

85 90 95 

Asp Leu Glu Glu Glu Asn Gin Lys Leu Gin Leu Glu Asn Gin Leu Leu 

100 105 110 

Arg Glu Lys Thr His Gly Leu Val He Glu Asn Gin Glu Leu Arg Thr 

115 120 125 

Arg Leu Gly Met Asn Ala Leu Val Thr Glu Glu Val Ser Glu Ala Glu 
130 135 140 
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Ser Lys Gly Asn Gly Val Arg Leu Val Ala Gly Ser Ala Glu Ser Ala 
145 150 155 160 

Ala Leu Arg Leu Arg Ala Pro Leu Gin Gin Val Gin Ala Gin Leu Ser 

165 170 175 

Pro Pro Gin Asn lie Phe Pro Trp He Leu Thr Leu Leu Pro Leu Gin 

180 185 190 

lie Leu Ser Leu lie Ser Phe Trp Ala Phe Trp Thr Ser Trp Thr Leu 

195 200 205 

Ser Cys Phe Ser Asn Val Leu Pro Gin Ser Leu Leu He Trp Arg Asn 

210 215 220 

Ser Gin Arg Ser Thr Gin Lys Asp Leu Val Pro Tyr Gin Pro Pro Phe 
225 230 235 240 

Leu Cys Gin Trp Gly Pro His Gin Pro Ser Trp Lys Pro Leu Met Asn 

245 250 255 

Ser Phe Val Leu Thr Met Tyr Thr Pro Ser Leu 
260 265 

ffi?"J## : 2 
SE?U<DS£ : 2 5 2 O 

mm<om ■■ mm 

WZWcomm • cDNA to mRNA 

CTCATTTCCT AAACACTCAT TTTGTGAAAT TCCCCAGGTC TGTGTGTATG TGTTCGCTAA 60 
CTCTAAACCG GATATGCCAC CAGTTTGATT TTCGGCTGTA CTAGGGACCG ATGTGGCGCC 120 
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GGACATTATA ACGTGGTCGG GCTATGGTAA CGATCTGTGA GACTCGGTTT GGAAATCTGG 180 
CCTGAGAGGA AAGCCTGGCA TTCCGGGTAA AAGTCTCAGC TGTGTGGGGA CGCGTCTGCC 240 
GAGGACCCTG GACCCTGGAC TTCAGCAACC GGCTGTCTCT ACCGTCCACC CACCCTAAGG 300 
CCCAGCTCGC ACGGCGAACA GCTGGGCAGC CACGCTGGAC ACTCACCCCG CCCGCGTTGA 360 
GCCCGCCCCC GGGCCTGCAG GACCAATAAA CGATGAATAC AGCCGCGCGT CACGCAAGCA 420 
CAGGCCAATT CGCAGACGGG CACGACCCTA GAAAGGCTGG GCGCGGCAGG CGGCCACGGG 480 
GCGGTGGCGG CGCTGGCGTA GACGTTTCCT GGCT 514 



ATG 


GTG 


GTG 


GTG 


GCA 


GCG 


GCG 


CCG 


AGC 


GCG 


GCC TCG 


GCG 


GCC 


CCC 


AAA 


562 


GTG 


CTA 


CTC 


CTA 


TCT 


GGT 


CAG 


CCC 


GCC 


TCC 


GGC GGC 


CGA 


GCG 


CTG 


CCG 


610 


CTC 


ATG 


GTT 


CCG 


GGC 


CCG 


CGA 


GCC 


GCA 


GGG 


TCG GAG 


GCG 


AGC 


GGG 


ACA 


658 


CCG 


CAG 


GCT 


CGC 


AAG 


CGG 


CAG 


CGC 


CTC 


ACG 


CAC CTG 


AGC 


CCG 


GAG 


GAG 


706 


AAA 


GCG 


CTG 


CGG 


AGG 


AAA 


CTG 


AAA 


AAC 


AGA 


GTA GCA 


GCA 


CAG 


ACT 


GCG 


754 


CGA 


GAT 


AGA 


AAG 


AAA 


GCC 


CGG 


ATG 


AGC 


GAG 


CTG GAG 


CAG 


CAA 


GTG 


GTG 


802 


GAT 


TTG 


GAA 


GAA 


GAG 


AAC 


CAG 


AAA 


CTC 


CAG 


CTA GAA 


AAT 


CAG 


CTT 


TTA 


850 


CGA 


GAG 


AAA 


ACT 


CAT 


GGG 


CTT 


GTG 


ATT 


GAG 


AAC CAG 


GAG 


TTA 


AGG 


ACA 


898 


CGC 


TTG 


GGG 


ATG 


AAT 


GCC 


CTG 


GTT 


ACT 


GAA 


GAG GTC 


TCA 


GAG 


GCA 


GAG 


946 


TCC 


AAG 


GGG 


AAT 


GGA 


GTA 


AGG 


CTG 


GTG 


GCC 


GGG TCT 


GCT 


GAG 


TCC 


GCA 


994 


GCA 


CTC 


AGA 


CTA 


CGT 


GCG 


CCT 


CTG 


CAG 


CAG 


GTG CAG 


GCC 


CAG 


TTG 


TCA 


1042 


CCT 


CCC 


CAG 


AAC 


ATC 


TTC 


CCA 


TGG 


ATT 


CTG 


ACG CTG 


TTG 


CCT 


CTT 


CAG 


1090 


ATT 


CTG 


AGT 


CTG 


ATA 


TCC 


TTT 


TGG 


GCA 


TTC 


TGG ACA 


AGT 


TGG 


ACC 


CTG 


1138 


TCA 


TGT 


TTT 


TCA 


AAT 


GTC 


CTT 


CCC 


CAG 


AGT 


CTG CTA 


ATC 


TGG 


AGG 


AAC 


1186 


TCC 


CAG 


AGG 


TCT 


ACC 


CAG 


AAG 


GAC 


CTA 


GTT 


CCT TAC 


CAG 


CCT 


CCC 


TTT 


1234 


CTC 


TGT 


CAG 


TGG 


GGA 


CCT 


CAT 


CAG 


CCA 


AGC 


TGG AAG 


CCA 


TTA 


ATG 


AAC 


1282 


TCA 


TTC 


GTT 


TTG 


ACC 


ATG 


TAT 


ACA 


CCA 


AGC 


CTC TAG 










1318 



TCTTAGAGAT CCCCTCTGAG ACAGAGAGCC AAACTAATGT GGTAGTGAAA ATTGAGGAAG 1378 
CACCTCTAAG CTCTTCAGAA GAGGATCACC CTGAATTCAT TGTCTCAGTG AAGAAAGAAC 1438 
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CTTTGGATGA TGACTTCATT CCCGAGCTGG GCATCTCAAA CCTGCTTTCA TCCAGCCATT 1498 
GTCTGAGACC ACCTTCCTGC CTGCTGGATG CTCACAGTGA CTGTGGATAT GAGGGCTCCC 1558 
CTTCTCCCTT CAGCGACATG TCTTCTCCAC TTGGTACAGA CCACTCCTGG GAGGACACTT 1618 
TTGCCAACGA ACTTTTCCCC CAGCTGATTA GTGTCTAAAG CCACCCACCA CTGGGCTCCT 1678 
TCCCTGATCA TCACACTGCC TAGAGGATAG CATAGGCCTG TCTGCTTCAC TAAAAGCCAA 1738 
AGTAGAGGCT ATCTGGCCTT ATAAGAATTC CTCTAAAGTA TTTCAAACCT CTTAGATGAC 1798 
TTCCAAGTAT TGTCTTTTGA CACTCAGCTG TCTGAGGTCT TCAAAGGTAT TCCAATACTA 1858 
CAGCTTTTGA GATTCTCATT ATCTTAAAGG TGGTAGCATG CTCTAAATCA TAGGGAAAGT 1918 
CATCTGACAG TTATCGTTCA GCCTGGCTAT GTAGCCGAGG CTAAGCTGAA ACTTGTGACC 1978 
CTCTTGACCC CACTCCCAAG TGCTGGACTT TACCAGGTGT GCAGCTCCAC ACCGGCCTCT 2038 
TCACATGTCC TGAAGTAGAC ATGAGAGTCA CCAGTTCTTT CTCTCCTCCC CGCCCCACAG 2098 
GTTTCTTTTG TTTCCTTCTA CAAGCAGAGA AACAGCAACC TGAGGGGCCT GTCCTTCCTT 2158 
ATGTCCAGTT CAAGTGAAGA TCAAGAATCT TTGTAAAATT ATTGGAAATT TACTGTGTAA 2218 
ATGCTTGATG GAATCTTCTT GCTAGTGTAG CTTCTAGAAG GTGCTTTCTC CATTTATTTA 2278 
AAACTACCCA TGCAATTAAA AAAGCAACGC AGCATCCCCG TTGAATGATT TTAGGGCTGT 2338 
TTATCTTTAT CGTTTGCTAG GGGAGTAATT TCTCATCTAA AGTGAGCACA CCACTTTTTT 2398 
AAAAGTCAGA GAGCGGGCTG GGGATTTAGC TCAGTGGTAG AGCGCTTACC TAGGAAGCGC 2458 
AAGGCCCTGG GTTCGGTCCC CAGCTCCGGA AAAAAAAGAA CCAAAAAAAA AAAAAAAAAA 2518 
AA 2520 

Se^J## : 3 
E#J0>£$ : 3 0 0 
&?IJ(DM : T ^ / WL 
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Met Phe Tyr He Gin Ser Ser Glu Ala Leu Gin He Leu Lys Asn Ser 

15 10 15 

Leu Arg Lys His Leu Pro Glu Ser Leu Lys Val Tyr Gly Thr Val Phe 

20 25 30 

His Met Asn Gin Gly Asn Pro Phe Lys Leu Lys Ala Val Val Asp Lys 

35 40 45 

Trp Pro Asp Phe Asn Thr Val Val He Arg Pro Gin Glu Gin Asp Met 

50 55 60 

Thr Asp Asp Leu Asp His Tyr Asn Asn Thr Tyr Leu He Tyr Ser Lys 
65 70 75 80 

Asp Pro Lys His Cys Gin Glu Phe Leu Gly Ser Ser Asp Val Thr Asn 

85 90 95 

Trp Lys Gin His Leu Gin He Gin Ser Ser Gin Ser Asp Leu Gly Lys 

100 105 110 

Val He Glu Asn Leu Gly Ala Thr Ser Leu Gly Lys Val Lys His Lys 

115 120 125 

Gin Cys Phe Leu Tyr Met Val Ser His Thr Ala Lys Lys Leu Thr Pro 

130 135 140 

Ser Leu Val Asp Ala Lys His Leu Val Val Ser Ser Glu Lys Pro Thr 
145 150 155 160 

Pro Phe Asp His Gin Leu Phe Lys Phe Ala Arg Leu Asp Val Lys His 

165 170 175 

Ala Ala Leu Val Asn Ser He Trp Tyr Phe Gly Gly Asn Glu Lys Ser 

180 185 190 

Gin Lys Phe He Glu Arg Cys He Phe Thr Ser Pro Ser Val Cys He 
195 200 205 
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Met Gly Pro Glu Gly Thr Pro Val Ser Trp Ala Leu Met Asp His Thr 

210 215 220 

Gly Glu Leu Arg Met Ala Gly Thr Leu Pro Lys Tyr Arg His Gin Asn 
225 230 235 240 

Leu He Tyr His Val Ala Phe His Gin Val His Thr Leu Glu Lys Leu 

245 250 255 

Gly Phe Pro Met Tyr Leu His Val Asp Lys Val Asn Leu Thr lie Gin 

260 265 270 

Arg Met Ser Ala Val Leu Gly Met Ser Pro Cys Pro Val Pro Gly Thr 

275 280 285 

Ser Gly Thr Gly Tyr Leu Ser Lys Ala Arg Lys Glu 
290 295 300 

&?m%- ■• 4 

: 1 6 3 4 

mn<Dm : mm 
m<Dm ■■ 

&.&\<Dmm ■ cDNA to mRNA 

ACAGATTTAT AGGTATTAGA AGAG ATG TTC TAT ATA CAG AGT TCT GAG GCA CTG 54 

CAG ATT CTG AAG AAT TCC CTA AGG AAG CAC CTC CCT GAG TCC TTA AAG 102 

GTT TAT GGG ACT GTC TTC CAC ATG AAC CAG GGA AAC CCA TTC AAG CTC 150 

AAG GCT GTG GTG GAC AAG TGG CCT GAT TTT AAT ACT GTT GTT ATT CGA 198 

CCA CAG GAA CAG GAC ATG ACA GAT GAC CTT GAC CAC TAC AAC AAC ACT 246 

TAC CTA ATT TAT TCC AAG GAT CCC AAG CAC TGT CAG GAA TTC CTT GGC 294 
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TCA 


TCA 


GAC 


GTC 


ACT AAC 


TGG AAA 


CAA 


CAT TTG 


CAG 


ATC 


CAA 


AGT TCA 


CAG 


TCA 


GAC 


CTG 


GGC AAA 


GTG ATA 


GAA 


AAC CTT 


GGA 


GCC 


ACT 


AGC TTG 


GGC 


AAG 


GTC 


AAG 


CAT AAG 


CAG TGC 


TTT 


CTC TAT 


ATG 


GTA 


TCT 


CAT ACA 


GCA 


AAG 


AAA 


CTG 


ACT CCT 


TCC TTG 


GTG 


GAT GCA 


AAG 


CAC 


TTA 


GTA GTC 


AGC 


AGT 


GAG 


AAA 


CCC ACA 


CCT TTT 


GAC 


CAT CAG 


TTA 


TTC 


AAA 


TTT GCC 


CGC 


CTG 


GAT 


GTT 


AAG CAT 


GCT GCA 


TTG 


GTG AAT 


AGC 


ATC 


TGG 


TAT TTT 


GGT 


GGC 


AAT 


GAG 


AAA AGC 


CAG AAG 


TTC 


ATT GAA 


CGC 


TGT 


ATC 


TTT ACC 


TCT 


CCC 


AGC 


GTC 


TGT ATT 


ATG GGC 


CCT 


GAG GGG 


ACC 


CCT 


GTG 


TCC TGG 


GCC 


CTG 


ATG 


GAT 


CAC ACT 


GGA GAA 


CTA 


AGA ATG 


GCA 


GGC 


ACC 


TTG CCT 


AAG 


TAC 


CGG 


CAC 


CAG AAC 


CTC ATT 


TAC 


CAT GTT 


GCT 


TTT 


CAC 


CAG GTC 


CAT 


ACA 


CTA 


GAG 


AAG CTG 


GGC TTT 


CCC 


ATG TAT 


TTA 


CAT 


GTG 


GAT AAG 


GTT 


AAC 


CTC 


ACC 


ATT CAG 


AGA ATG 


TCT 


GCT GTG 


CTG 


GGC 


ATG 


TCC CCA 


TGC 


CCT 


GTA 


CCT 


GGA ACC 


AGT GGA 


ACT 


GGG TAC 


CTC 


TCT 


AAA 


GCC AGA 


AAA 


GAG 


TGA 


GAGGGGGACT GCACTTGTAG ATGGAGAAA1 


' GGCTGAGTGA 


ACAGAGAGAA 



GTGAACTGTC ATTAGGGTGG TGTGTGTTTC TAGAGAGCAG GGTTGCATCA CACTGAGCTG 10 

CACACAGTTT CTTCGCCCTC ACATTGCTCA TGCTCTTAAT TCCATTTCTC AGCATACAGA 10 

AGGCCACCAT GTCCTGCTCC CACATTCTCA GGATTCCTGT AACACATTTG GCTAAATTGT 11 

ACTCTCTCCT ATTCATTTTG CAGGCTCATT GATCCATGGC TATTAGTCAG TAGGTTTGTT 12 

TTGTGACCTG ACCCCCCACA ACCCTGCACA CAGGCATACT TCCTCTGGCT TTCTGTAGCT 12 

TTGCTTTTAT GGGTTGGAGA AGTTTGTTCT CATGTCACTC ACCAGACATT AAATTGTTAA 13 

TATGTAAAAA CTACTATACA TGCAAACACA GATACACAGT ATGTGTGGTA CAACTGTAAG 13' 

AATTGTTAGA AAAGAGACTA GAGCTCAGCA AGTAAATGTG CCTGCAGTCA AGCCTGGTAA 14 

CCTGAATTTG ATTCCTGGGA ACCACATTGT AAAAGGAGAG AATCTATTCC ATCGACTTGT 15 

CCTCTAACCT CCCCAGGTAT GGGGCGCATG TGCACACACA AATAAGTAAA TGTAATCTTT 15 

AAACAGTTAA AAAGACTAAC TGGTGATCTT TGAGACTAGA TTTGTATTTT TTTTTTC 16: 
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Be^iJ#-^- : 5 

ea?ij<Jos$ : 5 0 6 

h # D : mm®: 

Met Ala Asp Ser Lys Pro Leu Arg Thr Leu Asp Gly Asp Pro Val Pro 

15 10 15 

Val Glu Ala Leu Leu Arg Asp Val Phe Gly lie Val Val Asp Glu Ala 

20 25 30 

He Arg Lys Gly Thr Asn Ala Ser Glu Lys Val Cys Glu Trp Lys Glu 

35 40 45 

Pro Glu Glu Leu Lys Gin Leu Leu Asp Leu Glu Leu Gin Ser Gin Gly 

50 55 60 

Glu Ser Arg Glu Arg He Leu Glu Arg Cys Arg Ala Val He His Tyr 
65 70 75 80 

Ser Val Lys Thr Gly His Pro Arg Phe Phe Asn Gin Leu Phe Ser Gly 

85 90 95 

Leu Asp Pro His Ala Leu Ala Gly Arg He He Thr Glu Ser Leu Asn 

100 105 110 

Thr Ser Gin Tyr Thr Tyr Glu He Ala Pro Val Phe Val Leu Met Glu 

115 120 125 

Glu Glu Val Leu Lys Lys Leu Arg Ala Leu Val Gly Trp Asn Thr Gly 

130 135 140 

Asp Gly Val Phe Cys Pro Gly Gly Ser He Ser Asn Met Tyr Ala He 
145 150 155 160 
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Asn Leu Ala Arg Phe Gin Arg Tyr Pro Asp Cys Lys Gin Arg Gly Leu 

165 170 175 

Arg Ala Leu Pro Pro Leu Ala Leu Phe Thr Ser Lys Glu Cys His Tyr 

180 185 190 

Ser He Thr Lys Gly Ala Ala Phe Leu Gly Leu Gly Thr Asp Ser Val 

195 200 205 

Arg Val Val Lys Ala Asp Glu Arg Gly Lys Met lie Pro Glu Asp Leu 

210 215 220 

Glu Arg Gin He Ser Leu Ala Glu Ala Glu Gly Ser Val Pro Phe Leu 
225 230 235 240 

Val Ser Ala Thr Ser Gly Thr Thr Val Leu Gly Ala Phe Asp Pro Leu 

245 250 255 

Asp Ala He Ala Asp Val Cys Gin Arg His Gly Leu Trp Leu His Val 

260 265 270 

Asp Ala Ala Trp Gly Gly Ser Val Leu Leu Ser Arg Thr His Arg His 

275 280 285 

Leu Leu Asp Gly He Gin Arg Ala Asp Ser Val Ala Trp Asn Pro His 

290 295 300 

Lys Leu Leu Ala Ala Gly Leu Gin Cys Ser Ala Leu Leu Leu Arg Asp 
305 310 315 320 

Thr Ser Asn Leu Leu Lys Arg Cys His Gly Ser Gin Ala Ser Tyr Leu 

325 330 335 

Phe Gin Gin Asp Lys Phe Tyr Asn Val Ala Leu Asp Thr Gly Asp Lys 

340 345 350 

Val Val Gin Cys Gly Arg Arg Val Asp Cys Leu Lys Leu Trp Leu Met 
355 360 365 
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Trp Lys Ala Gin Gly Gly Gin Gly Leu Glu Trp Arg He Asp Gin Ala 

370 375 380 

Phe Ala Leu Thr Arg Tyr Leu Val Glu Glu He Lys Lys Arg Glu Gly 
385 390 395 400 

Phe Glu Leu Val Met Glu Pro Glu Phe Val Asn Val Cys Phe Trp Phe 

405 410 415 

Val Pro Pro Ser Leu Arg Gly Lys Lys Glu Ser Pro Asp Tyr Ser Gin 

420 425 430 

Arg Leu Ser Gin Val Ala Pro Val Leu Lys Glu Arg Met Val Lys Lys 

435 440 445 

Gly Thr Met Met He Gly Tyr Gin Pro His Gly Thr Arg Ala Asn Phe 

450 455 460 

Phe Arg Met Val Val Ala Asn Pro He Leu Val Gin Ala Asp He Asp 
465 470 475 480 

Phe Leu Leu Gly Glu Ala Gly Ala Ser Gly Pro Gly Pro Val Ser Cys 

485 490 495 

Phe Leu Ser Leu Pro His Pro Ser Ser Ala 
500 505 

E7U## : 6 
&?'J(£>fi£ : 2 1 2 1 

mmm : mm 

&n<DnM ■ cdna to m r n a 
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CGCGCTCTGA ACCCGTCGTC TGAACCCTCT CTGAACCTTC CTGAAGCTGG AAGATTTCAC 60 

CCTG ATG GCT GAC TCA AAA CCA CTC AGA ACC CTG GAT GGG GAC CCT GTG 109 

CCT GTG GAG GCT TTG CTC CGG GAC GTG TTT GGG ATT GTC GTA GAT GAG 157 

GCC ATT CGG AAG GGG ACC AAT GCC TCT GAG AAG GTC TGC GAA TGG AAG 205 

GAG CCT GAA GAG CTC AAG CAG CTG CTG GAC TTG GAG CTG CAG AGC CAG 253 

GGC GAG TCT AGG GAG CGG ATC CTG GAG CGC TGC CGG GCT GTG ATT CAT 301 

TAC AGT GTC AAG ACT GGT CAC CCC CGG TTC TTC AAC CAG CTC TTC TCA 349 

GGA TTA GAT CCC CAT GCT CTG GCC GGG CGC ATC ATT ACG GAG AGC CTC 397 

AAT ACC AGC CAG TAC ACA TAT GAG ATT GCC CCC GTG TTT GTG CTC ATG 445 

GAA GAG GAG GTG CTG AAG AAA CTC CGT GCC CTT GTG GGC TGG AAC ACT 493 

GGG GAT GGG GTC TTC TGT CCT GGT GGT TCC ATC TCT AAC ATG TAC GCC 541 

ATA AAC CTG GCC CGC TTT CAG CGC TAC CCA GAC TGC AAG CAG AGG GGC 589 

CTC CGG GCC CTG CCA CCC TTG GCC CTC TTC ACT TCA AAG GAG TGC CAC 637 

TAC TCC ATC ACC AAG GGA GCT GCT TTT CTG GGA CTT GGC ACC GAC AGT 685 

GTC CGA GTG GTC AAG GCT GAT GAG AGA GGG AAG ATG ATC CCT GAG GAT 733 

CTG GAG AGG CAG ATC AGT CTG GCA GAG GCT GAG GGC TCG GTG CCA TTT 781 

CTG GTC AGT GCC ACC TCT GGT ACC ACC GTG CTA GGG GCC TTT GAC CCC 829 

CTG GAT GCA ATT GCC GAT GTT TGC CAG CGT CAC GGG CTG TGG TTA CAC 877 

GTG GAT GCC GCC TGG GGT GGG AGC GTC CTG CTG TCC CGG ACA CAC AGG 925 

CAT CTC CTG GAT GGG ATC CAG AGG GCT GAC TCC GTG GCC TGG AAC CCT 973 

CAC AAG CTT CTC GCC GCG GGG CTG CAG TGC TCT GCT CTT CTT CTC CGG 1021 

GAC ACC TCG AAC CTG CTC AAG CGC TGC CAC GGG TCC CAG GCC AGC TAC 1069 

CTC TTC CAG CAA GAC AAG TTC TAC AAC GTG GCT CTG GAC ACC GGA GAC 1117 

AAG GTG GTG CAG TGT GGC CGC CGC GTG GAC TGT CTG AAG CTG TGG CTC 1165 

ATG TGG AAG GCG CAG GGT GGG CAA GGG CTG GAG TGG CGC ATC GAC CAG 1213 

GCC TTT GCT CTC ACT CGG TAC TTG GTG GAG GAG ATA AAA AAG CGG GAA 1261 
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GGA TTT GAG TTG GTC ATG GAG CCC GAG TTC GTC AAC GTG TGC TTC TGG 1309 

TTT GTG CCT CCC AGC CTG CGG GGG AAG AAG GAG AGC CCA GAT TAC AGC 1357 

CAG AGG CTG TCT CAG GTG GCC CCT GTG CTC AAG GAG CGC ATG GTG AAG 1405 

AAG GGA ACC ATG ATG ATC GGC TAC CAG CCC CAT GGG ACC CGG GCC AAC 1453 

TTC TTC CGA ATG GTG GTG GCC AAC CCC ATA CTG GTC CAG GCC GAT ATA 1501 

GAC TTC CTT CTG GGC GAG GCT GGA GCG TCT GGG CCA GGA CCT GTG AGC 1549 

TGC TTC CTC TCT CTG CCC CAC CCA AGC TCT GCA TAA GCTCCTG GGTTCCCAAA 1602 

AGCGACCTTT CTAGGAAACA GTGGCCTTGA CTGTGTGAGC CCCCACACAC TAACTCTCCT 1662 

AGCTAAGTAT TGGCTGCCAG ACGGTGTCTA AGCACACTAC AGTCTGTTCT TACGAAATGT 1722 

GCTTCTTTTA AGTCGGTCAT AGTGGTACAC ACCGTTAATA CCAGCACTGG GGAGGCAGAG 1782 

GCAGACACAA GCAGATCTCT TGAGTTTGAG GCCAGCCTGG TCTACAGAGC TGGCCTACAC 1842 

AGAAAAAAAA CCTGTCTCAA AAAAAAAGAA AGGAAGGAAG AAAGAAAGGA AAAGAAAGAA 1902 

ATATTTTTCA TTAAGATTAT GTCTATAAAA AATTGTTATT AATATGAGAG ATATGGTACG 1962 

ATGTATTAAG AAAGCTAGAT ATGGGGGTTG GGGATTTAGC TCAGTGGTAG AGCCCTTGCC 2022 

TAGGAAGCGC AAGGCCCTGG GTTCGGTCCC CAGCTTCGAA AAAAAGGAAC CACAAAAAAA 2082 

ACGGCCCGCT CTAGAACTAG TGGATCCCCC GGCCTGCAG 2121 

ga?lj#-^: 7 
ge?iJ<Dft£ : 4 9 3 

mm<om : t ^ j m 

Met Ala Asp Ser Glu Ala Leu Pro Ser Leu Ala Gly Asp Pro Val Ala 

15 10 15 

Val Glu Ala Leu Leu Arg Ala Val Phe Gly Val Val Val Asp Glu Ala 
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20 25 30 

lie Gin Lys Gly Thr Ser Val Ser Gin Lys Val Cys Glu Trp Lys Glu 

35 40 45 

Pro Glu Glu Leu Lys Gin Leu Leu Asp Leu Glu Leu Arg Ser Gin Gly 

50 55 60 

Glu Ser Gin Lys Gin lie Leu Glu Arg Cys Arg Ala Val lie Arg Tyr 
65 70 75 80 

Ser Val Lys Thr Gly His Pro Arg Phe Phe Asn Gin Leu Phe Ser Gly 

85 90 95 

Leu Asp Pro His Ala Leu Ala Gly Arg lie lie Thr Glu Ser Leu Asn 

100 105 110 

Thr Ser Gin Tyr Thr Tyr Glu He Ala Pro Val Phe Val Leu Met Glu 

115 120 125 

Glu Glu Val Leu Arg Lys Leu Arg Ala Leu Val Gly Trp Ser Ser Gly 

130 135 140 

Asp Gly He Phe Cys Pro Gly Gly Ser lie Ser Asn Met Tyr Ala Val 
145 150 155 160 

Asn Leu Ala Arg Tyr Gin Arg Tyr Pro Asp Cys Lys Gin Arg Gly Leu 

165 170 175 

Arg Thr Leu Pro Pro Leu Ala Leu Phe Thr Ser Lys Glu Cys His Tyr 

180 185 190 

Ser He Gin Lys Gly Ala Ala Phe Leu Gly Leu Gly Thr Asp Ser Val 

195 200 205 

Arg Val Val Lys Ala Asp Glu Arg Gly Lys Met Val Pro Glu Asp Leu 

210 215 220 

Glu Arg Gin He Gly Met Ala Glu Ala Glu Gly Ala Val Pro Phe Leu 
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225 230 235 240 

Val Ser Ala Thr Ser Gly Thr Thr Val Leu Gly Ala Phe Asp Pro Leu 

245 250 255 

Glu Ala He Ala Asp Val Cys Gin Arg His Gly Leu Trp Leu His Val 

260 265 270 

Asp Ala Ala Trp Gly Gly Ser Val Leu Leu Ser Gin Thr His Arg His 

275 280 285 

Leu Leu Asp Gly lie Gin Arg Ala Asp Ser Val Ala Trp Asn Pro His 

290 295 300 

Lys Leu Leu Ala Ala Gly Leu Gin Cys Ser Ala Leu Leu Leu Gin Asp 
305 310 315 320 

Thr Ser Asn Leu Leu Lys Arg Cys His Gly Ser Gin Ala Ser Tyr Leu 

325 330 335 

Phe Gin Gin Asp Lys Phe Tyr Asp Val Ala Leu Asp Thr Gly Asp Lys 

340 345 350 

Val Val Gin Cys Gly Arg Arg Val Asp Cys Leu Lys Leu Trp Leu Met 

355 360 365 

Trp Lys Ala Gin Gly Asp Gin Gly Leu Glu Arg Arg lie Asp Gin Ala 

370 375 380 

Phe Val Leu Ala Arg Tyr Leu Val Glu Glu Met Lys Lys Arg Glu Gly 
385 390 395 400 

Phe Glu Leu Val Met Glu Pro Glu Phe Val Asn Val Cys Phe Trp Phe 

405 410 415 

Val Pro Pro Ser Leu Arg Gly Lys Gin Glu Ser Pro Asp Tyr His Glu 

420 425 430 

Arg Leu Ser Lys Val Ala Pro Val Leu Lys Glu Arg Met Val Lys Glu 
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435 440 445 

Gly Ser Met Met He Gly Tyr Gin Pro His Gly Thr Arg Gly Asn Phe 

450 455 460 

Phe Arg Val Val Val Ala Asn Ser Ala Leu Thr Cys Ala Asp Met Asp 
465 470 475 480 

Phe Leu Leu Asn Glu Leu Glu Arg Leu Gly Gin Asp Leu 
485 490 

BB?lJ#-i§- : 8 
mm<DM£ : 1 9 2 6 

se?ij<DM : mm 

fi^iJtOSi: cDNA to m R N A 

CGGCGCGCCT GTAATCCCAG CACTCTGGGA GACCGAGATT CTTGGTTGAT GCAAATCAAA 60 

TAGAGATCCT G ATG GCT GAC TCA GAA GCA CTC CCC TCC CTT GCT GGG GAC 110 

CCA GTG GCT GTG GAA GCC TTG CTC CGG GCC GTG TTT GGG GTT GTT GTG 158 

GAT GAG GCC ATT CAG AAA GGA ACC AGT GTC TCC CAG AAG GTC TGT GAG 206 

TGG AAG GAG CCT GAG GAG CTG AAG CAG CTG CTG GAT TTG GAG CTG CGG 254 

AGC CAG GGC GAG TCA CAG AAG CAG ATC CTG GAG CGG TGT CGG GCT GTG 302 

ATT CGC TAC AGT GTC AAG ACT GGT CAC CCT CGG TTC TTC AAC CAG CTC 350 

TTC TCT GGG TTG GAT CCC CAT GCT CTG GCC GGG CGC ATT ATC ACT GAG 398 

AGC CTC AAC ACC AGC CAG TAC ACA TAT GAA ATC GCC CCC GTG TTT GTG 446 

CTC ATG GAA GAG GAG GTG CTG AGG AAA CTG CGG GCC CTG GTG GGC TGG 494 

AGC TCT GGG GAC GGA ATC TTC TGC CCT GGT GGC TCC ATC TCC AAC ATG 542 
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TAT GCT GTA AAT CTG GCC CGC TAT CAG CGC TAC CCG GAT TGC AAG CAG 590 

AGG GGC CTC CGC ACA CTG CCG CCC CTG GCC CTA TTC ACA TCG AAG GAG 638 

TGT CAC TAC TCC ATC CAG AAG GGA GCT GCG TTT CTG GGA CTT GGC ACC 686 

GAC AGT GTC CGA GTG GTC AAG GCT GAT GAG AGA GGG AAA ATG GTC CCC 734 

GAG GAT CTG GAG AGG CAG ATT GGT ATG GCC GAG GCT GAG GGT GCT GTG 782 

CCG TTC CTG GTC AGT GCC ACC TCT GGC ACC ACT GTG CTA GGG GCC TTT 830 

GAC CCC CTG GAG GCA ATT GCT GAT GTG TGC CAG CGT CAT GGG CTA TGG 878 

CTG CAT GTG GAT GCT GCC TGG GGT GGG AGC GTC CTG CTG TCA CAG ACA 926 

CAC AGG CAT CTC CTG GAT GGG ATC CAG AGG GCT GAC TCT GTG GCC TGG 974 

AAT CCC CAC AAG CTC CTC GCA GCA GGC CTG CAA TGC TCT GCA CTT CTT 1022 

CTC CAG GAT ACC TCG A AC CTG CTC AAG CGC TGC CAT GGG TCC CAG GCC 1070 

AGC TAC CTT TTC CAG CAG GAC AAG TTC TAC GAT GTG GCT CTG GAC ACG 1118 

GGA GAC AAG GTG GTG CAG TGT GGC CGC CGT GTG GAC TGT CTG AAG CTG 1166 

TGG CTC ATG TGG AAG GCA CAG GGC GAT CAA GGG CTG GAG CGG CGC ATC 1214 

GAC CAG GCC TTT GTC CTT GCC CGG TAC CTG GTG GAG GAA ATG AAG AAG 1262 

CGG GAA GGG TTT GAG CTA GTC ATG GAG CCT GAG TTT GTC AAT GTG TGT 1310 

TTC TGG TTC GTA CCC CCC AGC CTG CGA GGG AAG CAG GAG AGT CCA GAT 1358 

TAC CAC GAA AGG CTG TCA AAG GTG GCC CCC GTG CTC AAG GAG CGC ATG 1406 

GTG AAG GAG GGC TCC ATG ATG ATT GGC TAC CAG CCC CAC GGG ACC CGG 1454 

GGC AAC TTC TTC CGT GTG GTT GTG GCC AAC TCT GCA CTG ACC TGT GCT 1502 

GAT ATG GAC TTC CTC CTC AAC GAG CTG GAG CGG CTA GGC CAG GAC CTG 1550 

TGA GCCTTCTCTG TCTTGCTGCC GGCCTTGATA CCACCCCTCA CCCGCAGAGT 1603 

CACTGCATTC CCTCCCAGCC TTTGAGGCCG GGTGCAGTGG CTCACGCCTG TAATCCCAGC 1663 

ACTTTGGGAG GCCGAGGCGG GTGGATCACT TGAGGTCAGG AGTTCGAGAC CAGCCTGGCC 1723 

AATAAGGTGA AACCCTGTCT CTACTAAAAA TACAAAAATT AGCCGAGCAT GGTGGCCTGT 1783 

GCCTGTAAAC CCAGCTACTC AGGAGGTTGG GGCAGAATTG CTTGAACCCA GGGGGCAGAG 1843 

84 



WO 97/10333 PCT/JP96/02654 

GTTGCAGTGA GCCGAGATTG CACCCCTGCA CTCCAGGCTG GGCAACAGTA CGAGACTCTG 1903 
TTCCAAAAAA AATAAAAAAG CCG 1926 
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i . K#i*0>K?ij#-^ i izmm<DTs. sm&m-emzftzm&Wo 

mmmiz&v z&^k iE^mm\zit^<x^f^mm^^xmiiaLx^^ z t& 

3. h??i/a >mz£^x&m£ti? z>u-<;v\zx, mw&w&=>- k 
-r s m r n a tfjE&mffi. jt s<x u >mm \z*$ v > xrnim l x v > -5, - t £ -r 

5. fjfjfcJSl ~3<73^-f*i^- olcl5*i<D§a{?tfV>&< £ t-SB^^- K-T 
5lIffi?lJ^1??i:5DNAffcot, Ti^o^DN A^!£gafC<D£gC£=i — 

6 . K^Ji^Ifi?iJ#-J§- 2 ^n5±^Sie^i^-^tf D N A D 

7. iE?iJ^OBE^J#^-2T^$ix5it«Sa?iJ(D 5 0 0#@(^A^ib 2 5 2 0# 
g cD A £ T^lI*ge?iJ £ ^ tr D N A 0 

8. gfi?U*<Dga?iJ#^2^£;ft5i£ggfi£iJcD5 l 5#g£)A7J>ibl 315# 
g O C ■£ T^jteSga^J^r^tf D N A c 

9 . ge^J^Ogfl?iJ#-^ 2 Xm £ tL6^SgE?iJ(D l#gC0C75^499#e<DT 
* T* W j^Sge^ij ^-^ t? D N A 0 

1 0. ff*3ll ~3<DV^-rtL70^-o^c|5ic(DSeK ; Sr=3-K•r5i£SE^J(D9 
^^jS«5ci-5 1 2i&mSX±frbf&V R^>G C^m^rf 3 0~7 0%T*fc5DNA o 
1 1. If^^l ~3 0V^-f;ft^-o{cl5ic02SK£=r-- Ki-5ttSgB?U0 9 
h<Dmmrt^ 1 61SS^±75^^I9 loGC^S 3 0-7 0%T*fe5DNA o 
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i 2. mw&o>&&\&*2'<*m£iriz>i&mmmv>5*><Dmm'rz> i 2nsw± 

fabf&V loGC^W 3 0-7 0%t*fc5DNA, 

1 3. Sa^J*^E^J#^-2-e*$ixS^SBE?iJ0 9*>^3ij^-t-5 1 6J£S£*Jb 

^^DIoGCtW 30-7 0%T?fc5DNA o 

14. 4t¥&ti$&tlfzm-£T%4~~l 3 cDVN-fn^—o {d|2«ODNA c 

1 5. ff3fciS4~l 3 ©t>f tl^-o|:|2f WDNAcD7>f ty^DNA, 

i 6. m&mi -3<75^-rn*^-o('ism^MeK^^- K-r^^siH^j^^ 

m5RNA 0 

1 7. 1**351 ~3(DV^-ri^^^-o(c|5mose«^=I-Ki-'5^SE^Jco 9 
■tb<Dmm-tZ 1 2JiLSW±75^^c»9 loG C^W^ 3 0-7 0%t'fc5RNA c 

i 8. ftsfciii ~3<m>Tnrt> — 3^teic<DMeK^^— k-ts^xsh^jcd^ 

1 9. ik^mffitsrLtzm&mi 6~i 8<m^*i^-oj;:iaii^RNA 0 

2 0. ftt*iSl 6-1 8 <Dl^-rti^— oi:|Si^RNA©7>fty7RNA 0 
2 1 . If^^l -SOVN^H^-o^lEm^SfiKlw^m^iiR^-f-^^^o 

2 2. t hCRT I R0(7 yKOCRTI l^ttt^ r t$r#f it5HtJ| 
2 1 tCSBttW^tfl: 0 

23. »*«i~3<o^i»ix*Mcia«osefr«rtfem-t-5*isfe^fco'T, it* 

J12 1 Xi2 2 2iCS5<fe(Dfitft:SrfflV^^ft. 

m*m>km2 1 xti2 2(ci2«c»^^fflv>r^m-rsc tzftrnt-tz. u> 

2 6. tHJ&mi -3<DV^-rtL^— o^ffi«J<?DgeWSr = — Kt5RNAt*a 
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3 0. m?m<7)&Pm*lr 3 K1E^<Z)T5 /ifc&^io^Tl *> L< (4««©7 

K^SmRNA^SiE^j|||ia{c:H:'<T^>'JiBlia{^*5V>TiiAnL-CI/^ Z t ZftWlt 
3 2. 3**^2 9-31 0>vvf;fta» — D^IEttOg = - K-rSttSBB^J 

3 3. t**JS2 9~3i (ov^-rn^— oictE«c^sasro^^< t h—&&=t 

— K-r^ifiSia^lJ^^A/T'^SDNA-^fcoT, MDNAiS0sI6I©^ 
3 4. E3nj*<0E^I##4T?^$*L5Mia?IJ4r'g-tpDNA o 

3 s. &.?m<D&?m^4'em£tizi&m&?\\(D2 5#B<z>Aa>e> 9 2 4#g 

O G * -COlftXE^J Sr^-tf D N A 0 

3 6. If^JS2 9~3 1 ^v^Ttt^— o^ga«©SeKSr=>— K-t"5tt[SiS^J 
0 9^>Oal^-T5 1 2J^SW-h^<bRfe l 9J.oGC-^^r^^3 0~7 0%Tfc5D 
NA 0 
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3 7. if2fcis2 9-31 w-rtii*— oizis«osfiK^=~ K-rs&SK^j 

(Do *><£>jg*fc-*-3 1 6 JfiSa±^?)^ ►) 1<3G C^t$^ 3 0-7 0%-C-£>5D 
NA 0 

38. SS^m<DK^J#^-4 T^$ti5SlEM©5 *><DiSj^1-£ 1 2±££j^_h 
7^kf£i9 loGCtff^ 3 0—7 0%t'fe5DNA o 

3 9. m.?m<D&mm^-4x°m£frzm.&mm(n?ib(DmMi-z ) 1 6J££w_t 

frh$L*) J^OGC^W 3 0— 7 0%-efc£DNA o 

4 0 . fb^tfli^nfcsf #113 2 — 3 9 CDV>-f Jl^-o^fEgtCDD N A c 

4 1 . lf^Jl3 2 — 3 9 CD V^-ftl^— O {CffigcCDDN A COT yft>7DNA 0 

4 2 . t*^JS2 9~3i m^-rn^ — 3{cfeiccoMeic^3- K-r^^ssd^j 

?r^A/t/i <5 R N A 0 

4 3 . If 3fcJg 2 9-3 1 cD^-rn75>— oic|Egc<7>^eW^ = - K-r5i&XBfi?'J 
©5 *>coig^-r5 1 2li^^E£(5loGC^W3 o-7 0%t'fc5R 
NA 0 

4 4. lf^JS2 9~3 1 co^-rH^-o^|E^^geW^ = - K-r^^SBB?ii 
CO 5 *>cr>5gjj^5 1 6 SSW±^ 9 loG C^#m& 3 0-7 0%-C&SR 
N A 0 

4 5. te^6fii£ixfcs*#iI4 2-4 4 CO^-rtl75^-o(Zfe^cT)RNA 0 

4 6. I*3fcJl4 2 — 4 4 CDV^-rn^^— O^IE^CORNAcOT^^irV^RN A 0 

4 7. |f*Jl2 9-3 1 C0V^n^^-o(ClEifeC0SaWi3#SW(CS^i-^l5i 

4 8. M*JS2 9-3 1 cr)V^-rH75^l2ifeOSfi«^^m-t-^^-efco-C. 
1**^4 7^famcD^^ffiV^5^ e 

4 9. i#?Li!i#lcomi^4 , ^#?t-r5t»3jt^2 9-3 1 cDi^-mtf>-oi^!2^cD 

^e^^st^Ji4 7i'iBifeo^^ffl^T^ai-t-^>^ <t£^mt-t-5, ^^co^ 
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5 1 . Ii^3l2 9-31 <D\,>-rtii>>- oKfE*tf>S6SC£: = - KtSRNAS: 

5 2. i*fLi!i^omi^4 ] t-#&i-^lt^^2 9-3 1 otcSEtto 

RNA^|f3^J!3 2-4 0 mv**jft>&» — D|c:fB*fe<£>D N A£ 

5 4. ie?ij*(Dga^j#-^5(ciE«t^T5 ;Wf«$n5iaf„ 

5 5 . 8E?im<7)ifi?ij#-j§- 5 tciE^oT 5 ;mmmz&\,^x hl< nmm<DT 

5 6. y-zf ? >mz.x^xmm^tio z> w^hct:, ^iet%^- 

•T5li*^5 5l'iE*c<DS6® 0 

5 7. sf^t3l5 4-5 6 oicfE^CDSeK^r^- K-t-5i£gia?iJ 

5 8. !f3fcJS5 4-5 6 (DV^Tix^-o{c:|5ife(DSeK<7)''>^< i:<k-£I5£=J 

5 9. K?iJ^Ogfi^iJ#^-6 -C^^nStSSSS^J^r-^ti'DNAo 

6 0. S6?iJ3l^ffi?U#^6 ICf5*c^ifr£K?iJ?>6 5#|OA^P)l 5 8 2#S 
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6 1 . fft#iS5 4-5 6 ^^-rtL^-o{3|E^O®eK?r=«- K-r^^ssa^j 
CD? ^^iS^i"^> 1 2&3£Wi:a*&fiJc9&oGC"&W**a s 3 0-7 0%T*fc5D 
N A 0 

6 2. lf*JS5 4-5 6^l/>-ftLj5»-ojcfE*OSeK*r = — K-t-SSXE^J 
(Do ibOMffi-i-Z 1 eM^^^fJloGC^^^a o-7 0%T"fc6D 
N A c 

6 3. E9J*©B|iJ#t 6 -CS^tlSttSfiW© 9 *>©I«t5 1 2*M£*_k 
^b^*)loGCttW s 3 0-7 0%-Cfc5DNA. 

64. m?m<Dm?m^G -e&ztizm.m&m(o*> h^mm-r^ 1 6&&w_h 

^^f)loGCtW3 0-7 0%T'fc5>DNA o 

6 5. {b^#f£tlfc!S#^5 7-6 4©V^fn^-o|;iEt©DNA„ 

6 6 . fS*3S5 7-6 4 ©V>i"*U&»— oCIStODNAOTVf t^^DNA, 

6 7. i*554~5 6mv?*;fta>-ofcffl*S0>B&«&3- K^6«E?IJ 

6 8. M^3S5 4-5 6<©v^ix^-otC|S«t©gEe««r3- K"T S&SSE^J 
©5 *>Wigi^i-5 1 2lStotfigi5loGCtW3 0-7 0%T*#>5R 
NA 0 

6 9. If ^5 4-5 6<7>V^n*»-ot^|E<R©geffS:3- Kt5*HEJ« 
©9 *>^>5SM-r^) 1 6*gS^Ji^^J5!fe'9E.oGC^^r^/55 3 0- 7 0%T'$><5R 
NA 0 

7 0 . it^&ffi £ ixfclt^Jl 6 7-6 9 <£>V ^-ftL*>— o {C|E«cO R N A e 

7 1 . fj|3fcJS6 7 — 6 9©l>f*l*>-o|:Et©RNA©7>ftyxRNA. 
7 2 . ft*Jl 5 4-5 6 <D\,^ftfr—^\ZUm<Dm&m\Zftmtto\ZRfc+Ztii 

7 3. 7-^GADI I \zZLfe-tZZb&ftmt-tZn&t&7 2\Z&m<O&Lft 0 
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7 4 . gft&J£ 5 4-5 6 <D ^-Ttifriz. leffccDS &ft£*fcffi-f S^ifeTfco T > 
7 5 . m$LW)®)CDmm i P lZffl£-t 5 4-5 6 OV^f^ d^IE^O 

7 6. MfL»^^m«fe^fp«t*«T-fc5c<h^#mi^^ft^7 5{ctem 

7 7. ff3£JS5 4-56 <£>V>-f *it!»— oi^fEfeOS 61^ = - KtSRNAI: 
W^MT'fcot, f»#3g5 7 — 6 Sm^n^iCfE^DNA^n— y 

7 8. niiLKj^wmife^ic^-r^ii^tJSs 4-5 6 tfnvm^— oKte^o 

— Kt5RNA|f5**^5 7 — 6 5 <D t >i* ix*^r|E*fe^> D N A & :/ □ 
-ft LTffl^T^tt}i-5 ;i:^ftt5, ^'^cD^ttl^ 0 

8 1 . SE^iJ^(DBE^J#-^7 iC|5«c<DT 5 / g£ga?fJ(C:Jol ^ 1 t> L < tt1tf&<£>T 

Ki-6mRNA^iE^i^j|a^Jt^T^^^^ffll!a^'ioV^Tii^0LT^^'5 ' <!: 

8 3. ft#Jl8 0-8 2 m^-f*^— ofcfafltc^eif^- Kt5tIE?iJ 
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8 4. !#2fcJS8 0-8 2<D\,^-ftlfr— o{C|S«<^Sa{?^>^< £ = 
- Kt^WJ^mSDNAT'fcoT, ^of£DNA/$Sf£®6fr©£2($ 

8 5. E^J^^ga^J##8r^^tL5^SBa?iJ^^tfDNA 0 

8 6. gE?iJ^ia?lJ##8 MfEfcOitSIE^JW 7 2#g<DArt>ibl 5 5 0#g 

8 7. »*^8 0-8 2 WV^n^-oH|Bf©seff*3 - K"T6«[XE5U 
W9^>c0iiM-T5 1 2J&£J^J:^ibJ& l 9.1.oGC^*fW3 o-7 0%T*>5D 
N A 0 

8 8. stalls 0-8 2<ov^i"ix*»— o»ce*<z>KeirSr = — Ki-**XE5«J 
<D o ■h<Dmffi.-FZ> 1 6JftXW-b3&»e>fifel?J-OGC^spJ&S3 0-7 0%T*fc5D 
NA 0 

8 9. &m&(Dmjim^8^£nz&&&w<D?ib<nmm-tz> 1 2«i^± 

*»e))*51oGC^$iS3 0-7 0 DNA 0 

9o. nii?m<DmMWr%-8x*m£frzm.&&m<D?i2<Dmifc-fz> 1 6TO± 

5 loGC^W3 0-7 0%T'$)5DNA t 

9 1 . ^^«5$ixfc:li3ft^8 3-9 0 <ZH>-rH>**— odlEg^D N A 0 
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